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Rebecca  Rich  KB0VVT 


Get  mare  features  for  your  dollar  with  our 

REP-200  REPEATER 


A  microprDcessDr-controlled  repeater  with  full  auto- 
patch  arid  many  versatile  dtmf  remote  control  fea- 
tures at  te£&  than  you  might  pay  for  a  bare  bones 

repeater  or  controller  afoi^el 


,-^"  >.-Jg^ 

Now  - 

2  meter  machines  in 

stack  for  next  day  shipmenti 

^ 

*  kit  smoniy  $1095 

*  factory  assembled  Btill  aniy  $f295 

50-54,  143-174,  213-233,  420-47S  MHz.  ^902-^26  MH;  stiylilly  luaher,) 
"'  FCC  type  accepited  fcir  ci^iTimet^ii^l  service  In  1 50  &  450  MHz  b^nds. 

Digital  Voice  Recordar  Option.  Alfows  message  up 
to  20  sec  to  be  remotely  recorded  off  the  air  Play 
back  at  user  request  by  DTMF  command,  or  as  a 
periodical  voice  Id,  or  both.    Great  for  making  club 

announcements! only  $100. 

REP-200C  Economy  Repeater.     Real-voice  ID,  no 

dtmf  or  autopatch.  .„ Kit  only  $795.  w&t$1195. 

REP-200N  Repeater.  Without  conlfoiler  so  you  can 
yse  your  own,  .„. Kit  only  S695.  w^t  $995, 


You'll  KICK  Yourself 

If  You  Build  a  Repeater 

Without  Checking  Out  Our  Catalog  First! 


Hamtronics  has  tKe  world's  most 
complete  Ime  of  modules  for 
making  repeaters.  In  addition  to 
exciters,  pa's,  and  receivers,  we 
offer  the  following  controllers. 

COR-3,  Inexpensive,  flexible  COR  modLfle  with  timers, 
courtesy  beep,  audio  mixer;  ...,; only  $49ykft  $79  w/t 

CWID,   Tradltbnal  dEOde  matfi)^  ID'er kit  only  $ss. 

CWID-2.    Eprom-controlled  ID'er only  $54;kit,  $79  w/t, 

DVR4,  Record  your  own  voice  up  to  20  sec.  For  voice  id 
or  pfsying  dub  announcements ,...$S9/k]t,  $99  w/t. 

COR-4.  Complete  COR  and  CWID  all  on  one  board.  ID  In 
epronn.  Low  power  CiVtOS.  ^,...........  only  $99/klt,  S149  wft 

COR-6.  COR  wrth  real-voice  id.  Low  power  CMOS,  non- 
volatile memory kit  only  $99,  w/t  only  $149. 

COR^S.    ^p  controller  with  auto  patch,  reverse  ap,  phone 

remote  ccnlrxjl,  lots  of  DTMF  control  functions,  ail  on  one 
board,  as  used  in  REP-200  Repeater. $379  w/t, 

AP-3,  Repeater  aulopatch,  reverse  autopatch,  phone  line 
remote  control.  Use  with  TD-2. .„.^.^,, „,,,... kit  $89, 

■  -'■^.  Four-digit  DTMF  decoder/controilej".     Five  latching 

on-offfunctions^  loll  call  restrlctor.  ,, ..,,,klt$7&, 

TD-4.  DTMF  conlroller  as  above  except  one  on-off  function 
and  no  toll  call  restrictor.  Can  also  use  for  selective  calling; 
mute  speaker  until  someone  pages  you kit  S49. 


SUBAUDIBLE  TONE  ENCODER/DECODER 


Access  all  your  favonte 
closed  repeaters! 

•  Encodes  all  standard  CTCSS 
tones  with  crystal  accuracy  and 
convenient  DIP  switch  selection, 

•  Comprehensive  manual  also  shows  how  you  can  set  up 
a  front  panel  switch  to  select  tones  for  several  repeaters, 

•  Decoder  can  be  used  to  mute  receive  audio  and  is 
optimised  for  instaiiaition  in  repeaters  to  provide  closed 
access.  High  pass  fiiter  gets  rid  of  annoying  buzz  in 
receiver.  New  low  prices] 

•  TD -5  CTCSS  Encoder/Decoder  Kit  ......,,.,„. now  only  $29 

•  TD-&  CTCSS  Encoder/DecoderWired^tested. ,$49 


CRYSTAL  CONTROLLED  VHF  &  UHF 
FM  EXCITERS  &  RECEIVERS 


FWl  EXCITEFtS: 


2W  output,  continuous  duty. 

•  TAS1:  forSM,  2M.  220 
MHz kit  $99,  w/t  $169. 

-  TA451:  for  420-475  MHz. 
kit  S99,  w/t  $169. 

•  TA901:  for  902-928  MHz, 
(O.SWout) w/t  $169. 


VHF  &  UHF  POWER  AMPLIFIERS. 
Output  levels  from  lOWto  100W Starting  at  $99. 


FM  RECEIVERS: 

•  R100  VHF  FM  RCVH. 
Ve  ry  sensitive  -  0  1 5  (j  V. 
Superb  selectivity,  >100  dB 
down  at  +12  kHi.  best  avail- 
able anywhere,  flutter-proof 
squelch.     For  46-54,  72-76, 
140-175.  or  216-225  MHz. kit  $129,  w/t  $189. 

•  R144   RCVR.      Like   R100,    for  2M,    with    helical 
resonator  in  front  end kit  $1 59,  w/t  $219. 

-  R451  FM  RCVR,  for  420^75  MHz.  Similar  to  R100 
above , kit  $129,  w/t  $189. 

•  R901  FM  RCVR,  902-928MHz  $159,  w/t  $219 


WEATHER  ALERT  RECEIVER 
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y 


mtiMil 


A  sensitive  and  selective 
professional  grade  receiver  to 
monitorcrltEcal  MO  A  A  weattief 
broadcasts.  Good  reception 
even  at  distances  of  70  miles  or 
more  with  suitable  antenna.  No 
comparison  with  ordinary  consumer  radios! 

Automatic  mode  provides  storm  watch,  alerting  you  by 
un muting  receiver  and  providing  an  output  to  trip  remote 
equipment  when  an  alert  tone  is  broadcast.  Crystal 
controlled  for  accuracy;  all  7  channels  (162.40  to  162.55), 

Buy  just  the  receiver  pcb  module  in  kit  form  or  buy  the  kit 
with  an  attractive  metal  cabinet,  AC  power  adapter,  and 
built-in  speaker.  Also  available  factory  wired  and  tested. 

RWX  Rcvr  kit.  PCB  onEy $7S 

RWK  Rcvr  kit  with  cabinet,  speaker,  &  AC  adapter .„.»..„..«...,S99 

RWX  Rcvr  wir&ditested  in  cabinet  with  speaker  &  adapter. i139 


WEATHER  FAX  RECEIVER 


Join  the  fun.  Get  striking 
images  direotJy  from  the 
weather  satellites  [ 

A  very  sensitive  wideband  fm 
receiver  optimized  for  NO  A  A 
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IM  WtATUJI  FAJf  StClWEK 


APT  &  Russian  Meteor  weather  fax  onthe137MHz  band. 

Designed  from  the  start  for  optimum  sateliite  reception;  not 
Just  an  off-the-shelf  scanner  with  a  shorted-out  IF  filter! 

Covers  ail  5  sateliite  channels.  Scanner  circuit  &  recorder 
control  allow  you  to  automatically  capture  signals  as 
satellites  pass  overhead,  even  while  away  from  home. 

*  R139  Receiver  Kit  less  case  , „,„ $159 

*  R13^9  Receiver  Kit  with  case  and  AC  power  adapter  $169 

*  R1^9  Receiver  w/t  in  case  with  AC  power  adapter  ,,,$239 

*  Internal  PC  Demodulator  Board  &  Imaging  Software  $239 

*  Turnstile  Antenna , $119 

*  Weather  SateElite  Handbook  , .,..$20 


WWV  RECEIVER 


Get  time  &  frequency  checks  with- 
out buying  multiband  hf  rcvr  Hear 

soiar  activity  reports  affecting  radio 
propagation.  Very  sensitive  and 
selective  crystal  controlled  super- 


nwnv  THfir  nrcrrvrn 


i^ 


V 


./ 


het,  dedicated  to  listening,  to  WWV  on  10  MHz. 
Performance  rivals  the  most  expensive  receivers. 

•  RWWV  Rcvr  kit.  PCB  only 

♦  RWWV  Rcvr  kit  wi^i  cabl  ^pkr,  &.  12Vdc  adapler 


$59 
$89 


1  RWWV  Rcvr  wA  in  cabtwitli  sphr  &  adapter $129 


SYNTHESIZED  VHF  FWl 

EXCITER  &  RECEIVER  MODULES 


lUo  more  waiting  for  crystals! 

Hamtronics  is  pleased  to  announce 
a  new  line  of  its  vhf  fm  transmitters 
ar>d  receivers,  popular  for  repeaters, 
voice  8l  data  links,  control,  telemetry, 
and  other  demanding  applkations, 

T301  Exciter  and  R301  Receiver  provide  high  quality 
nbfm  and  fsk  operation  on  144-148  MHz  and  220-225 
MHz  (also  139  174  MHz  and  216^226  MHz  for  exporl 
and  gov't  services).  Features  include: 

•  Dip  switch  frequency  selection. 

•  Exceptional  modulation  for  voice  and  atcss. 

9  Very!ow  noise  syn  th  esizer  for  re  pea  ter  service. 

•  Direct  fm  for  data  up  to  9600  baud. 

•  Commercial  grade  tcxo  for  liglit  frequency  acct/f* 
acyin  wide  range  of  environmental  conditions 

•  In  stock  for  same  day  shipping. 

T301  EXCITER 

Rated  for  continuous  duty, 
2-3W  output. 

•  Kit  {hg JTi  ba  rsd  only)  .,.$109 

•  TCXO  option     $40 
.  Wired/tested  ...$189 

(irtducfes  TCXO) 

R301  RECEIVER 

•  Kit  (ham  band  only)  . . .  p  n  ly  $  1 39 

•  TCXO  option    .S40 

•  Wired/tested  .  $209 
(includes  TCXO) 

•  Traditional  cry stai-oon trol- 
led receivers  ^  exciters  are  stiU 
available  for  ail  vhf  and  uhf  bands 


LOW  niOISE  RECEIVER  PREAMPS 


lnG-(  )  CiAAs  fet  preamp 

STILL  ONLY  $59,  wired/tested 

•  Make  your  fnends  sick  with 
envy!  Work  stations  they  don't 
even  know  are  there. 

•  Install  one  at  the  antenna  and 
overcome  coax  fosses. 

•  Available  for  28-30,  46-56,  137-152,  152-172,  210- 
230,  400-470,  and  300-960  MHz  bands. 

LNW-(  )  ECONOMY  PREAMP 
NOW  ONLY  $24/kit,  $44/w&t 
•  Miniature  MOSFET  Preamp 
,     *  Solder  terminals  allow  easy 
^^'        connection  inside  radios. 
Available  for  25-35,  35^55,  55^90,  QO-120,  120-150^ 
150-200.  200-270,  and  400-500  MHz  bands. 


TRANSMITTING  & 
RECEIVING  CONVERTERS 


No  need  to  spend  thousands  on 
rtew  transcetvers  for  each  bartd[ 

•  Convert  vhf  and  uhi  signals 

to  &  from  1 0M- 

•  Even  if  you  don't  have  a  10M  rig,  you  can  picic  up 
very  good  used  xmirs  S  rcvrs  for  next  to  nothing, 

•  Receiving  converters  (shown  above)  available  for 
various  segments  of  6M,  2M,  220,  and  432  MHz. 

•  Rcvg  Con v  Kits  from  $49,  wired/tested  units  oniy  S99. 


Transmitting  converters 
for2M,  432  MHz. 
Kits  only  $69  vhf  or  $99  uhf. 
Power  amplifiers  up  to 
SOW  output 


Buv  at  loWr  factory-direct  net  prices  and  save! 

For  complete  info,  call  or  write  for  complete  catalog. 

Order  by  mail,  fax,  email,  or  phone  o-iz.  1-5  eastern  time). 

lyiin.  $6  SStH  charge  for  1**  Ib.  pius  add'l  weight  &  insurance. 
Use  Visa,  MC,  Discover,  check,  or  UPS  C.O.D. 


See  SPECIAL  OFFERS  and  view 
complete  catalog  on  our  web  site: 

www.hamtronics.com 

email:]  v@haintron  i  cs.eo  m 


Our  36^"  Year 


amironics,  mc 

65-D  Moul  Rd;  Hilton  NY  14468-9535 
Phone  716-392-9430  (fax  ^9420) 
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A ST RON 


CORPaRATIO 


9  Autry 

Irvine,  CA92618 

(949)  458-7277  •  Fax  {949)  458-0826      www.astroncorp.com 


SWITCHING  POWER  SUPPLIES 

WT.(LBS) 

3.2 

14 

3.6 

4.2 

5.0 


CONT. 

iCS 

SS-10 

7 

10 

SS-12 

10 

12 

SS-18 

15 

18 

SS-25 

20 

25 

SS-30 

25 

30 

SS-25M  With  volt  &  amp  meters 
SS-30M  With  volt  &  amp  meters 


ASTRON  POWER  SUPPLIES 

HEAVY  DUTY  •  HI6H  QUAUTY  «  RUS6ED  •  RELIABLE 


SPECIAL  FEATURES 

»  SOLID  STATE  ELECTRONICALLY  ftEGUUTED 

•  FOLC^BACK  CURRENT  LIMITING  Protects  Power  Supply 
from  excessive  curreni  &  continuous  siiortet}  output 

•  CROWBAR  OVER  VOLTAGE  PROTECTION  on  all  Modtis 
except  RS  3A.  I1S4A,  iS^BA,  RS^t,  RS  a 

•  MAIftfTAlN  REGULATION  &  LOW  RIPPLE  al  low  line  Input 
Voltage 

■  HEAVY  DUTY  HEAT  SINK  •  DiASStS  MOtlN^  FUSE 

•  THREE  CONDUCTOR  POWER  CORO  except  for  aS-3A 

•  ONE  YEAR  WARRANTY  •  MADE  IM  U.S.A. 


PERFOiMANCE  SPECiFICATIONS 

•  INPUT  VOLTAGE:  105-126  VAC 

•  OUTPUT  VOLTAGE:  13.6  VDC  +  0.05  voRs 
(tnlefnally  Adjustable:  t1-15VDC} 

•  RIPPLE  Lass  than  Smv  peak  to  peak  (full  NiaiJ  S 
low  tinei 

■  All  units  available  in  220  VAC  mput  voltage 
(except  lor  SL-11A) 


SLSE 


RS-L  SERIES 


RM  SERIES 


MODEL  RM'35M 


LOW  PROFILE  POWER  SUPPLY 


MOQEL 

SL-tIA 
SL-tIR 
SL-t1S 
SL-11R-RA 


Calin 
Grty     BiKh 


GonlmtMut 
Duty  lAntps) 

7 
7 
7 

7 


11 
It 

IT 
IT 


SlzetlN) 
H  -  W    D 

2%«7  ^%H^ 
»«7%*W 
«m7    ^Vk 


SMppfno 


WL 


12 
12 
12 
13 


POWER  SUPPLIES  WITH  BUtLT  IN  CIGARETTE  LIGHTER  RECEPTACLE 

Ciminuous  ICS*  Size  [IN) 

MOOa  OulyfAnpt)  (Anfit)  B-W^Q 

RS-4L  3  4  2^^m^Tk 

RS-5L  4  5  31*61%«7^ 


WL  [Ibf. 
7 


19"  RACK  MOUNT  POWER  SUPPLIES 

Cuniinuous 
Duty  (Amp^j 

9 
25 
37 

50 


MOQEL 

RM-12A 

RM^35A 

RM'50A 

RM-60A 

Separate  Volt  and  Amp  Maters 

RM-t2M 

RM-35M 

RM-50M 

RM-60M 


9 

25 
37 

50 


fAnipst 
12 
35 
50 
55 

12 
35 
50 
55 


Size  (INI 
HxWxO 

5V*  K 15  X  ev< 

5V*x19x12^j^ 

5%  X  19x12'^ 

7  X  19  X  12^ 

5^A  X 19  X  %'k 

5V4  X  19  X  A2'h 

5V.  X  19  X  127? 

7x19x1272 


Shtpfimg 
Wl  [Ibs-l 

16 

38 

50 

60 

16 
38 
50 
60 


RS-A  SERIES 


MODEL  RS-7A 


MODEL 

RS-3A 

RS-4A 

RS-5A 

RS-7A 

RS-10A 

RS-12A 

RS-12B 

RS-20A 

RS'35A 

RS-50A 

fiS^70A 


Uoiors 
Gray       BijcN 


4 

't 


Dily  (Amptl 
2.5 

3 

4 

& 
7.5 

9 

0 

19 

m 

37 

57 


(Anpi) 

3 

4 

5 

7 

10 

12 

12 

20 

35 

50 
70 


SIzi  [IN] 
H  X  W  X  0 

3  X  AN*  X  b^fi 
2^A  X  6V2  X  9 

Vh  x6y*x7V4 
3^^  X  6^^  X  9 

4  X  7Vi  X  10V< 
4Vz  X  e  X  9 

4  X  7V2  X  10^/4 

5  X  9  X  101^ 
5  X  11  X  11 

6  X  Wk  X  11 

6  X  13¥*  X  1Z>i 


ShippiRI 
WL  llbi.j 

4 

5 

7 

9 

11 

13 

13 

16 

27 

46 
43 


RS-M  SERIES 


MODEL  RS-35M 


MODEL 

Switchable  vult  and  Amp  meter 
RS-12M 

Separate  volt  and  Amp  meters 

RS-20M 

RS-35M 

RS'SOM 

RS'70M 


Ditv  (ABpfl 
9 


37 

57 


ICS* 
lAuM) 

12 

20 

35 

50 
70 


Sizi  |IN| 
H  x  W  x  a 

4^A  X  8  x  9 

5  X  9  X  10^ 

5X11X11 

6  X  13%  X  11 
6  X  laV*  X  12% 


Sllpplag 
WL  (IH-I 

13 

18 

27 

46 
48 


VS-M  AND  VRM-M  SERIES 


Separate  Volt  and  Amp  Meters  •  OutpLrt  Voltage  adjustadie  from  2-15  volts  •  Current  limit  adjusts bfe  from  1 .5  amps 
^  Full  Load 


MODEL 


CtRfllltIS 

Ntf  |Aji|i| 

@13-8VDC  @10VOC  @5VDC 


9 


MOOEL  VS-35M 


VS-20M 
VS^35M 

VS^SOM  37 

VS^TOM  17 
Vaiial3l€  rack  mount  power  supplies 

VRM^35M  25 

VRM'SOM  37 


% 

9 
IS 

22 

34 

IS 


2 

4 

7 

10 

II 

7 
10 


ICS* 

IAbM) 

@13.BV 

12 

20 
35 

50 
70 


Sizi  (IN) 
I  X  Wx  0 

4^  X  8  X  9 

5  X  9  X  10^ 

5  X  11  X  11 

6  X  13^  X  11 

6xl3^4i12^i 

5%  X  19  X  12% 
5%  X  19  X  12% 


WL  |ib«a 

13 
20 
29 
46 


50 


RS*S  SERIES 


MODEL  RS- 12s 


Built  in  speaNer 

MODEL 

RS-7S 

RS-fCS 

RS-12S 

ftS-20S 

SL-11S 


C«lin 
Sny       Uadi; 


Ctitfiitii 
•lt|  {Aaptt 

5 
7.5 

9 

16 

7 


\tr 

ABft 

7 

10 
12 

io 

11 


SiZi  [INI 

■  X  W  X  i 

4  X  7%  X  10% 

4  X  7%  X  10% 

4%  X  S  X  9 

5  X  9  X  lOVi 

2^4  X  7^  X  9% 


tblpptii 

WLllll.1 
10 
12 
13 
10 

12 


^— Intermittent  Cofumunication  Service  (501^9  Duly  Cycle  5mm.  on  5  min.  off) 


aRCLE  ie  014  HBADEH  SfBVlCE  CARD 


Lehers 


Number  6  on  your  Feedback  card 


From  the  Ham  Shack 


Ellis  KK4VP,  Mas- 

sUloQ  OH.  I  really  enjoy 
reading    7S.    Liked    reading 

"TechmvTrnuhle  IF'  in  ihe 
June  issue.  However,  Mr. 
Kaiz  was  mistaken  on  one  of 
his  geography  quesliuns  and 
answers  (#  25).  Being  a  iia- 
live  Norlh  Carolinian,  I 
would  like  [o  point  out  that 
there  are  a  number  of  muun- 
lains.  in  both  North  Carolina 
and  Tenne^ssee.  higher  ihan 
Ml.  Waiihington.  New  Hamp- 
shire, which  is  noi  the  highest 
point  east  of  the  Mississippi 
Ri%'er, 

Thai  honor  goes  to  Mount 
Mitchell,  NC,  at  6684  tcel 
above  sea  level  (named  for  an 
explorer  who  tell  to  his  death 
trvins  to  prove  it  ihe  hiiihesl 
mountain  in  the  L^astern  US), 
versus  6288  feet  for  Mt, 
Washington. 

Also,  a  few  olheft  hijiher 
than  Mounl  Washington:  Cling- 
man's  Dt>mt\  Tennessee,  at 
6643  feel:  Ml.  GuyouU  also 
in  Tennessee,  al  6621  Icci: 
Mt.  Le  Come.  Tennessee,  at 
6593  feel,  and  Richard  Balsam 
Mountain,  in  Norlh  Carolina, 
ai  6540  feet.  Mi-  Mitchell  has 
a  state  park  at  the  top  and  of- 
fers a  great  place  to  work  DX 
and  contests,  especially  on 
six  meters  and  above! 

Thanks  for  a  great  maga- 
zine —  it  keeps  me  thinking. 
I  really  look  forward  to  re- 
ceiving i{  each  monih  —  and 
don't  change  your  editorials. 
I  have  ordered  many  of  the 
books  you  recommended.  I 
am  an  engineer  with  a  PCS 
celt  phone  company  and  also 
nm  two  of  my  own  part- lime 
businesses  (RF  consultant  and 
test  equipment  sales),  which  I 
hope  will  one  day  become 
full-time. 

Your  editorials  have  made 
me  think,  and  made  me  de- 
cide ii'N  time  to  broaLlen  my 
knowledge  of  things  other 
than  just  ham  radio  and  elec- 
tronics, where  f  have  been 


spending  a  lot  of  my  time 
reading  and  studying  for  the 
past  20  years. 

The  mind  is  like  a  muscle 
—  you  either  use  it  or  lose  il 
...  Wayne ^ 


Dick  Clark  K6GtB,  Gig 
Harbor  WA,  I  have  neither 
heard  nor  read  of  you  since 
my  subscription  to  CD  Re- 
vmv  expired.  I  admit  I  miss 
your  commentary,  because, 
on  so  many  topics,  I  found 
myself  in  agreement  with 
your  philosophy.  Not  only 
that,  I  have  tremendous  admi- 
ration for  those  who  had  the 
courage  to  volunteer  in  the 
Silent  Ser\dce  and  who  con- 
tributed in  such  a  great  way  to 
defeating  the  Japanese  by 
sinking  over  55%  of  their 
shipping. 

1  was  fascinated  by  your 
comments  about  our  voyages 
to  the  Moon.  Like  Art  Bell 
W60BB,  I  am  skeptical  of 
your  analysis,  but  your  facts 
are  indeed  interesiing,  I  cer- 
tainly hope  you  are  wrong; 
however,  you  are  one  of  the 
few  people  who  have  the 
credibility  to  draw  serious  at- 
tention to  this  issue, 

I  earned  my  Novice  license 
in  1953,  and  then  Technician, 
and  upgraded  to  General  in 
the  earlv  *60s.  Then  the 
ARRL  pushed  ^incentive  li- 
censing" down  our  throats 
and  took  away  some  of  my 
hard-earned  privileges.  That 
was  the  end  of  mv  relation- 
ship  with  the  ARRL — and  1 
have  agreed  with  every  edito- 
rial you  have  written  on  that 
subject  including  the  code 
requirements  for  licensing. 
The  ARRL  is  the  best  friend 
of  the  communications  indus- 
tries, who  want  to  expand 
their  usable  range  of  frequen- 
cies at  the  hobby's  expense. 
Unfortunately,  because  the 
hobby  is  dying  and  our  only 
repnesentative  is  contributing  to 


its  demise,  industry  wilt  prob- 
ably win  a  substantial  chunk  of 
band  alkx:ations,  T^'enty  years 
fn>m  now;  just  how  many 
hams  will  there  be?  They  will 
probably  be  oui numbered  by 
employees  at  the  FCC* 


Jerry  Mulberg  W2MJP, 
Riverdale  NY,  Keep  up  the 
good  work  on  your  timely 
"Never  Say  Die/*  It  is  most 
interesting  and  informative, 
besides  being  excellent  on 
subjeci>  oiher  than  ham  ra- 
dio. We  all  appreciate  your 
excellent  column  about  ev- 
eryday living  and  breathing. 
We  need  more  guys  like  you 
with  vour  look  to  the  future 
ahtmi  so  many  aspects  of 
everyday  living, 

Jerr\\  your  teuer  came  in 
the  same  mail  as  W3ZC\s. 
{See  last  month  J  Cotisider- 
ing  thai  most  people  only 
nrite  to  an  editor  when  they 
have  a  beef,  one  thing  that 
keeps  me  fiat  just  going,  but 
happily  going,  is  the  number 
of  letters  like  yours  ihat  the 
readers  bother  to  write.  Now 
that  rm  not  bogged  down 
running  seven  tnagazines  a 
monih,  or  trying  to  cope  with 
my  chain  of  computer  soft- 
ware stores,  or  with  produc- 
ing CDs,  f\e  been  spending 
most  of  my  time  looking  for 
informaiion  that  will  help 
people  to  live  better  lives. 
Yesterdav  I  ordered  3H  books 

w' 

from  Barnes  &  Noble  which 
have  been  rvconunended  by 
my  readers  and  some  experts 
rve  come  to  respect.  That's  a 
lot  of  homework  to  do,  and 
then  to  report  on,  but  I  dot  ft 
know  of  any  other  magazine 
anywhere  that  provides  such  a 
wide  variety  of  information 
...  Wavne, 


Richard  Donovan  AC50D 
&  Robert  Thompson  KF3L, 

Three  cheers  for  the  ultimate 
old  whee/en  our  sleelv-eved 
rattler  of  cages  and  square- 
jawed  eater  of  tornadoes, 
Wavne  Green.  This  cantan- 
kerous  old  curmudeeon,  a 
true  crotchety  crustacean  on 
crusade  for  truth  and  lisht  in 
amateur  radio,  represents  the 
true  ham  spirit  with  the  blaring 
voice  of  a  rusty  foghorn. 


While  others  parrot  the 
party  line,  pretentiously  lock- 
stepping  in  their  tiny-mi nded- 
ness,  our  fearless  leader,  a 
true  geezer  among  gcc/ers, 
exposes  these  LilliputiLiJis  for 
what  they  are.  that  is,  mind- 
less and  soulless  robots 
whose  main  desire  is  to  have 
control  over  everyone. 

We  will  be  safe  from  harm 
for  as  long  as  our  hero  l reads 
the  oceans  and  continents  of 
this  troubled  planet,  carefully 
sandpapering  Hat  the  faces  of 
the  stonciiiinded,  self-pro- 
claimed ''Radio  Elite."  Our 
true  hope  is  that  somewhere 
within  the  increasing  QRXL  a 
budding  diamond  in  the  rough 
is  ripening  on  the  vine,  ready  to 
follow  in  his  f(K>isteps, 

One  day,  our  iconoclastic 
voice  in  the  night  will  depart 
this  earthly  QTH,  leaving  us 
all  poorer  as  a  result.  So  keep 
on  keeping  on,  Wayne,  we're 
behind  you.  If  you  didn't  exist, 
we  W'ould  have  had  to  invent 
you. 

Aw.  shucks.  By  the  way,  I 
eat  tournedos  (slices  of  beef), 
not  tornadoes.  Vve  been  wait- 
ing for  years  for  an  heir 
(hair?)  apparent  lo  start  send- 
ing me  puhlishahle  editorials. 
Mv  in  basket  jlomisheth  not 
with  such  ...  Wayne, 


James  Long,  Ph.D„  PpE., 
Sunnyvale  CA.     The   new 

analog  wall  clocks  by  ZEIT 
bring  new  meaning  to  the 
phrases  **A  day  late  and  a  dol- 
lar short''  and  "'Hay  is  always 
cheaper  after  passing  through 
the  horse." 

All  the  cutesy  inconve- 
nience features  (that  cannot 
be  defeated  by  the  user)  that 
were  condemned  by  a  QST 
review  of  the  digitaLreadout 
desk  model  have  been  carried 
over  into  the  analog  model. 

The  cumulative  effects  of 
gravity,  dead  zone,  dial  mis- 
alignment, and  gear  eccen- 
tricity produce  plus  or  minus 
one  minute  error  in  the  read- 
ing of  the  minute  hand  during 
different  parts  of  the  hour. 

The  clock  is  not  continu- 
ously synchronized  to  an 
atomic  standard  as  stated  in 
the  057  advert isemenL  It  is  a 

Continued  on  page  62 


6  73  Amateur  Radio  Today  *  September  1998 


r^ 


Jtcufo  Qtf,  Inc. 
1*800*426'2891 

j  Local  |fit2)  786<4I7S  FAX  (612)  786*6513 
»a  County  Read  r.  fyTounds  V"iew,  UN  S51!2 

httpi/Avww.radioincxom 


Sal.  KkOOBm-SiOOpD 


Universal 
Radio  Inc. 

1*800«431«3939 

L0Cllp4)M6*4267  FAX  (674}  366* Z» 

http  ;//www.  u  n  f versa  I  -rad  joxom 

683©  Americana  Pkm^.^ 
Rflynoldsburg.  Ohio  43068 

Visii  Our  sftewTQQfn 
Swt  Hcui.  Mbt-Fi  rq-5:3fl.  Thur.  10-7.  Sat  lfr3 


L|iniv»ri€]ii 


,^ 


LEnmam 

]  comumcKmtn  mc 

1*800*688'0908 

LocaF  m)  666*6227  •  FAX  (S60)  667*3561 

Visit  our  web  site  at 
wwwJentinicommxom 

21  GARRELD  STREET, 

f^EWINGTOMXT  06111 

STORE  NOURS^  M-F  10:0(Mm-6:0OpfTT, 

SAT,  10 :00am-1 :00pm 


Anstin  Amateur 
Radio  Supply 

1*8e9*423'2684 

Local  (512)  454*  2994 
FAX  (512)  454*  3069 
www.aaradio.com 

5325  North  1-35 
Austin,  Texas  78723 


Im *'i^— "-^JHtg %1I   ^ 


.Ji 


"■^■■■.B 


■Jjjiiiji)  iijjuJij  iiiij  iJ  jjjjjijjjiiifj? 


'  -"   ■■     ."tW 


ewYAESU  QUADRA 

^,s^  HF/6M  Amplifier 


Coupons  good  lil  August  M^  1998 


FT- 1  GOOD 
FT-900AT 


FT-840 


Fr-920 

All  Mode  HF/6m 


FT-1000MP 


FT-esoo 


Temorarv  Price  RedndiHl 


2  Metef  Ma^ 
Handtieid 


FT^asoo 

2M  H^obife 


Quat  B^nd  Kandhakf 
Wkle  Band  Coverage 
290  Memofiss 
Uhra  Conipact 
GREAT  AUDIO' 


ITB4? 

All  Mode  HF/6m/2M/440MHz 


FT-8100R 


FT'IOR 


ewQ7i 

Mrni  llnalband! 


FT'3000M 


Duat  Sand  Mobiie 


Dual  Band  MDdile 


FT-50R 

Ouai  Band  HT        FT-51 R 

Duafbander 


ROTORS 


IC'706  MK  il 


^%. 


ICOM 


ICOM  COUPONS 
Extended  to  9/30/98!! 


HF  6  Meiers.  &  2  Meiers! 


fC-207H 


low  Prlcel 

— T 

IC-621H  I 


2M^440MHz  mobile 


mf,mw  IC-746 

■f/eM/2M 


IC-T7AHP 

Ouai  Bami  HT 


1C-2100H 


"^ 


II  I  i  t  i  J  J.  1    It. 


Pfl 


IC-T22A 


2  meter  mobfle 
with  Remote  Mic 


IC-T2A 


KENWOOD 

INSTANT CauPONSi  expire  B/3im 


TM'V7 
wjlh  tone  an  code  8i 
lone  decode 


TH-eTTA 


VC-H1 


flUMEEU  BLECTflONICS  INC.      ■P 

Times 

Wife  &  Cable 


AUSTIN 


TS-570D  &  TS'570S  w/6M 
HFTransceFver  with  DSP 


TM-261A 


UNIVCHSAL 


TM-G70 


2  Coupon 


polldei  fnay  vary  tetiNsn 


TH-79AD  Dual  Banii  HT     Dualband  Mobile 

mmmmmmmmmm 


t^L 


Compact  2  Meter  Mobile 


V 


Alt  pcicea  nnd  pfomolfoei*  ffUtsjIiei  io  E:h:»n9e 
^m  (vapops^blB  lor  trp&niWfihJe  vrot%. 


0^ 


VISA 


QRK  .  .  . 


Number  8  on  your  Feedback  card 


''Young  Ham  of  the  Year" 
Shares  His  Award  with 
Children  in  Need 


A  16-year-old  from  Florida  has  surprised  the 

ham  radio  community  by  donating  part  of  his 
award  as  Newsline  "Young  Ham  of  the  Year"  to 
the  'Make  A  Wish"  Foundation.  Richard  Paczkow- 
ski,  Jr.  KF4BIA,  of  Edgewater,  Florida,  says  that 
he  donated  hia  week  at  Spacecamp  Huntsville  to 
the  organization  so  that  a  less  fortunate  youngster 
can  enjoy  his  or  her  dream: 

"What  I  would  like  to  do,  if  possible,  would  be 
to  donate  my  week  at  Spacecamp  to  the  "Make 
a  Wish'  Foundation.  As  you  know,  children  with 
life-threatening  illnesses  are  signed  up  with  the 
organization  and  'Make  a  Wish'  tries  to  make  their 
wish  come  true,"  said  Paczkowski. 

1  am  sure  that  there  is  a  little  kid,  somewhere, 
who  really  wants  to  go  to  Spacecamp,  It  would 
give  me  a  lot  more  joy  to  know  that  there  is  one 
little  kid  out  there  for  whom  going  to  Spacecamp 
is  his  great  wrsh^  and  have  it  come  true-" 

The  week  at  Spacecamp  is  a  part  of  the 
'Young  Ham  of  the  Year"  Award,  underwritten  by 
CO  Magazine,  of  Hicksville,  New  York.  CQ's 
Advertising  Manager  Amie  Sposato  N2IQ0,  says 
that  he  is  very  impressed  by  Richard's  generosity. 

"It's  really  such  a  nice  gesture  and  very  com- 
mendable on  his  part  to  make  such  an  offer.  It  is 
a  wonderful  thing  that  Richard  Is  doing,"  said 
Sposato. 


Also  delighted  by  Richard's  generosity  was 
Yaesu  USA's  Director  of  Sales  and  Marketing, 
Kevin  Karamanos  WD6DIH,  Yaesu  is  another  of 
the  ''Young  Ham  of  the  Year  Award  corporate 
sponsors,  Karamanos  believes  that  Paczkowski 
has  set  a  new  standard  for  those  who  will  follow. 

1  should  not  be  shocked  because  of  the  cali- 
ber of  people  who  are  selected  to  receive  this 
award;  it's  only  that  I  have  never  heard  of  any- 
one doing  this,  and  it  is  such  a  great  idea.  It's 
just  super! " 

Richard  Paczkowski  Jr.  was  named  the  1998 
"Young  Ham  of  the  Year"  based  on  his  four-year 
amateur  radio  career,  dedicated  almost  exclu- 
sively to  public  service  work,  including  organiz- 
ing local  county  communications  support  during 
the  recent  Florida  wildfires. 

In  her  letter  nominating  Richard  for  the  award, 
Patricia  White  N6LKC/4,  stated:  This  young  man 
deserves  this  award  because  of  his  outstanding 
dedication  in  serving  his  community  at  times  of 
need  and  distress .,,  With  his  active  and  'beyond 
the  call  of  duty'  attributes,  he  has  successfully 
and  honorably  used  amateur  radio  in  the  light 
with  which  it  was  meant  to  shine ...  This  fine  young 
man  is  the  representation  of  what  amateur  radio  is 
all  about  and  was  meant  to  be." 

Richard  Paczkowski  Jr.'s  decision  to  donate 
his  trip  to  Spacecamp  to  a  seriously  ill  child  more 
than  reinforces  Mrs.  White's  words.  It  shows  him 
to  be  a  young  man  of  compassion  for,  and  un- 
derstanding of,  the  needs  of  those  less  fortunate. 
He  will  receive  his  award  the  evening  of  August 
15th,  1998,  at  the  Huntsville  Hamtest  In  Huntsville, 
Alabama. 

TNX  Bill  Pasternak  WA6ITF,  editor  of  Ama- 
teur Radio  Newsline. 


Photo  A.  !6~year  old  Rkhard  Paczkowski  Jn 
KF4BIA,  1998's  "YoimgHamofthe  Year." 
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ARRL  Proposes 
Simplified  Licensing 


The  ARRL  Board  has  agreed  to  propose  a  sim- 
plified Amateur  Radio  licensing  structure  with  four 
classes.  Lengthy  discussion  and  debate  during 
the  board's  meeting  July  16-18  led  to  majority 
support  for  a  plan  for  four  written  examination 
elements  to  establish  amateurs'  operational  and 
technical  qualifications  instead  of  the  present  five, 
and  two  Morse  code  examination  elements  in- 
stead of  the  present  three. 

Under  the  plan  adopted  by  the  board,  the  en- 
try level  to  amateur  radio  would  be  known  as 
"Class  D"  and  would  convey  the  privileges  of  the 
present  Technician  license.  The  written  exami- 
nation would  be  at  the  same  level  of  difficulty  as 


that  of  the  present  Technician  examination,  and 
consistent  with  the  privileges  of  the  license.  All 
amateurs  now  licensed  as  Technicians  would 
become  Class  D. 

The  next  step  would  be  known  as  "Class  C" 
and  would  convey  the  privileges  of  the  present 
General  license,  but  with  phone  subbands  ex- 
panded by  50  kHz  on  75  and  1 5  meters  and  by 
25  kHz  on  40  meters. 

Class  C  would  be  the  entry  level  to  high  fre- 
quency (HF)  operating  privileges.  To  upgrade 
from  Class  D  to  Class  C,  an  amateur  would  pass 
a  written  examination  on  the  operational  and 
technical  qualifications  required  for  HF  operation 
and  a  5  WPIVI  Morse  code  examination .  Alt  ama- 
teurs now  licensed  as  General,  Technician  Plus, 
and  Novice  would  become  Class  C.  The  expan- 
sion of  the  telephony  subbands  would  resu  It  from 
'refarming''  of  the  Novice  CW  bands  that  are  no 
longer  required  for  their  original  purpose. 

The  third  step  would  be  known  as  "Glass  B" 
and  would  convey  the  privileges  of  the  present 
Advanced  license,  but  with  phone  subbands  ex- 
panded by  50  kHz  on  75  and  1 5  meters  and  by 
25  kHz  on  40  meters.  To  upgrade  from  Class  C 
to  Class  B,  an  amateur  would  pass  a  more  ad- 
vanced written  examination,  similar  in  difficulty 
to  the  present  Element  4A  and  a  1 2  WPM  Morse 
code  examination.  All  amateurs  now  licensed  as. 
Advanced  would  become  Class  B- 

The  final  step  would  be  known  as  Class  A  and 
would  convey  the  full  privileges  of  the  present 
amateur  Extra  Class,  with  telephony  subbands 
expanded  by  50  kHz  on  75  and  15  meters  and 
by  25  kHz  on  40  meters.  To  upgrade  from  Class 
B  to  Class  A,  an  amateur  would  be  required  to 
pass  the  most  difficult  written  examination  in  the 
sequence.  Consistent  with  the  practice  in  many 
other  countries,  no  additional  Morse  code  exami- 
nation would  be  required  beyond  12  words  per 
minute.  All  amateurs  presently  licensed  as  Extra 
Class  would  become  Class  A. 

In  their  discussions,  board  members  empha- 
sized that  the  objective  is  to  rationalize  and  sim- 
plify the  amateur  licensing  structure  without 
reducing  the  requirements  for  any  class  of  license. 
Where  reductions  in  Morse  code  requirements  are 
proposed,  there  would  be  a  corresponding  increase 
in  written  examination  standards.  On  the  other 
hand,  board  members  were  adamant  that  simpli- 
fying the  structure  should  not  come  at  the  ex- 
pense of  privileges  already  earned  by  amateurs. 
Therefore,  present  Novice  and  Technician  Plus  lic- 
ensees, having  earned  entry-level  HF  operating 
privileges,  would  be  granted  the  new  entry-levet 
HF  license. 

Adoption  of  the  simplification  plan  marks  the 
culmination  of  30  months  of  work  by  the  board, 
during  which  time  the  input  of  literally  thousands 
of  ARRL  members  and  other  amateurs  and  pro- 
spective amateurs  was  considered.  The  board 
debated  a  wide  variety  of  options,  including  both 
smaller  and  larger  numbers  of  license  classes, 
higher  and  lower  qualification  levels,  and  differ- 
ent privileges.  Nine  of  the  15  directors  voted  in 
favor  of  the  plan,  with  six  opposed.  Following  the 

Continued  on  page  59 
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MFJ  tunable  super 


filter 


Only  MFJ  gives  you  tunable  and  programmable  "brick  wall"  DSP  filters 


MFJ's  tunable  super  DSl'  filter  automsitk 
lly  eliminates  heterodynes,  reduces  noise  and 
iterference  simultaneously  on  SSB,  AM,  C W, 
ackcl,  AMTOR,  FACTOR,  RTTY,  SSTV, 
VeFAX,  FAX,  weak  signal  VHF,  EME,  ^iatelUte. 

You  get  MFJ's  tunable  FTR  linear  phase 
Iters  that  minimize  ringing,  prevent  data 
rrors  and  have  **hrick  waJI"  filter  response 
ath  up  to  57dB  attenuation  75  Hz  away. 

Only  MFJ  gives  you  5  tunable  DSP  filters, 
ou  can  tune  each  lowpass,  hi^hpass,  notch, 
nd  handpass  filter  including  optimized  SSLi 
Dd  CW  filters,  Vou  can  vary  the  bandwidth  to 
inpoint  and  elimiticite  interference. 

Only  MFJ  gives  you  5 factory  pre-set  filters 
nd  W programmable  pre-set  filters  that  you 
an  customize.  Instantly  remove  QRM  with  a 
im  of  a  switch! 

MFJ*s  automatic  notch  filter  searches  for 
nd  eliminates /KHf/f/i/e  heterodynes. 

Vou  also  get  Mt,rs  advanced  adaptive  noise 
BductimK  It  silences  background  noise  and 
>RN  so  much  that  SSB  signals  sound  like  FM. 

The  automatic  notch  and  adaptive  noise 
eduction  can  be  used  with  alt  relevant  tunable 
re-set  filters. 

Automatic  gain  control  fAGC)  keeps  audio 
*vel  constant  during  signal  fade. 

Tunable  bandpass  Alters 
Narrow  band  signals  like  CW  and  RTTY  jump 

ut  of  QRM  when  you  switch  in  MFJ's  exclusive 

mable  FIR  bandpass  filters. 
You  can  tune  the  center  frequency  from  300  to 

400  Hz,  and  van  the  bandw^idih  from  30  Hz  to 

100  Hi  -  from  super- light  CW  filters  to  wide 

izor- sharp  Data  0 Iters. 
You  can  use  two  tunable  filters  together.  For 

xample,  tunc  one  to  mark^  one  lo  space  and  set 

andwidth  light  for  a  super  sharp  RTTY  fiher. 

Tunable  highpass/lowpass  filters 

You  can  tune  the  lower  cutoff  frequency  200  to 
200  H/  and  die  upper  cutoff  frequency  14(K)  to 
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3400  Hz.  This  lets  you  create  custom  filters  for 
Voice.  Data  and  other  modes, 

Sij^nals  just  75  Hz  away  literally  disappear  -- 
they  are  reduced  57  dB! 

Automatic  notch  filter 

MTJ's  aulomatic  notch  fiUer  searches  for  and 
eliminates  multiple  heterodynes  in 
mi  Iti -seconds    It's  so  fast  that  even  interfering 
CW  and  RTTY  signals  can  also  be  eliminated. 

You  can  selectively  remove  unwanted  tones 
using  the  two  manually  tunable  notch  filters  -an 
MFJ  exclusive.  Knock  out  unwanted  CW 
stations  while  you're  on  CW. 

Adaptive  Noise  Reduction 
Ncrise  reduction  works  in  all  filter  modes  and 

on  all  random  noise  —  white  noit^e,  sialic, 

impulse,  ignition  noise,  power  line  noise,  hiss. 
The  LMS  algorithm  gives  you  up  to  20  dB  of 

noise  reduction.  Noise  t^ucuon  is  adjustable  to 

prevent  signal  distortion. 

15 pre^sei  filters  —  factory  set 
or  you  custom  program 

You  can  select  from  15  preset  filters.  Use 
for  SSB,  AM,  CW,  packet,  AM  TOR,  FACTOR, 
RTTY.  SSTV,  WeFAX,  FAX  or  any  mode. 

If  you  don't  like  our  pre-set  filters,  you  can 
program  your  own  —  an  MFJ  exclusive!  Save 
center  frequency /band  width,  lowpass/highpass 
cutoffs,  auto/manual  notch,  noise  reduction  —  all 
filter  settings  -  in  \0 programmable  filiei^. 

Plus  more  . . , 

A  push-button  bypasses  your  filter  —  let.^  you 
hear  ihe  entire  unfiltered  signal, 

ZVi  watt  amplifier,  volume  control,  input 


level  control,  speaker  jack*  PTT  sense  line,  line 
level  output.  9 7ax2'/2x6  inches. 

Plugs  between  your  transceiver  or  receiver 
and  external  speaker  or  headphones.    Use  12 
VDC  or  1 10  VAC  with  MFJ- 13 15,  $14.95, 
Cable  Pack,  MFJ -5 184,  $7.95,  includes  receiv- 
er cable,  DC  cable,  2  open-end  TNC  cables. 

New  Features 

MFJ's  exclusive  funable  Spotting  Tone^  — 
accurately  tunes  even  the  narrowest  CW  filter. 

MFJ*s  exclusive  Adaptive  Tuning™  -- 
tuning  rate  automatically  becomes  finer  as  you 
narrow  bandwidth  -  makes  narrow  filters 
easy-to-use. 

MFJ's  exclusive  FiherTalk^  -  sends 
precise  filler  settings  in  Morse  code. 

Has  automatic  notch  with  variable  aggress- 
iveness, new  quieter  2V2  watt  audio  amplifier, 
new  speaker  switch  keeps  phones  always  active. 

Manual  and  automatic  notch  can  be  used 
together  Noise  reduction,  automatic  notch  and 
tunable  manual  notch  can  be  used  when  a 
custom  filter  you  saved  in  memory  is  selected. 

You  get  an  accurate  easy-to-use  input  level 
indicator,  improved  manual  notch  in  the  CW 
mode,  adjustable  line  level  output,  more 
Mark-Space  frequencies  and  baud  rales  for  data 
filters  and  auto-  matic  bypass  during  transmit 
for  monitoring  CW  sidetone.  voice  or  data  by 
sensing  the  PTT  Sine- 


.60  dB  Null  wipes  out  noise 

^^Mm%         {j  ^  -*■  lightning  crashes  from  distant  munde 

SF^  11  ^    MFMf)^^  ekclric  drills,  motors,  industrial  proc 


n  69" 


ipe  out  noise  and  mtetference  before  il  gets 
ilo  your  receiver  with  a  60  dB  null! 

Ehminate  all  types  of  noise-  severe  power 
ne  noise  from  arcing  transformers  and 
isulaiors,  fluorescent  lamps,  light  dimmers, 
»uch  controlled  tamps,  computers,  TV  birdies* 


and 

understorms, 
processes , ,  * 

lt*si  more  effective  than  a  noise  blanker 
because  interference  much  stronger  than  your 
desired  signal  can  be  completely  removed 
without  affecting  your  signal. 

It  works  on  all  modes  --  SSB,  AM,  CW,  FM 
~  and  frequencies  from  BCB  to  lower  VHP. 

You  can  null  out  strong  QRM  on  top  of  weak 
rare  DX  and  then  work  him!  You  can  null  out  a 
strong  local  ham  or  AM  broadcast  station  to 
prevent  your  receiver  from  overloading. 

Use  the  MFJ- 1026  as  an  adjustable  p^iasing 
nenvork.  You  can  combine  two  antennas  to  give 
you  various  directional  patterns.  You  can  null  out 
a  strong  interfering  signal  or  peak  a  weak  signal 


Firmware  Upgrade 

For  MFJ-784,  order  MFJ-55,  $29.95.  Gives 
you  most  features  of  the  MFJ-784B, 

interference 

at  a  push  of  a  button. 

Eas)  'to-use!  Plugs  between  tnmsmitting 
antenna  and  transceiver  To  null,  adjust 
amplitude  and  phase  controls  for  minimum 
S-meier  reading  or  lowest  noise.  To  peak,  push 
reverse  button.  Use  built-in  active  antenna  or  an 
external  one.  MFJ's  exclusive  Constant 
Amplitude  Phase  ControU^  makes  nulling  easy. 
RF  sense  T/R  switch  automatically  bypasses 
your  transceiver  when  you  transmit.  Adjustable 
delav  time.  Uses  12  VTKl  or  1 10  VAC  with 
MFJ- 1 3 12B,  $  12.95.  6V2XI  Hixb^U  inches. 
MFJ-1«>25,  $149.95.  Like  MFJ- 1026  less 

built-in  active 
antenna,  use  external 
antenna. 


Id  DSP  to  anKMiilfimode  DSP  §n^  yp»r  MM- 1 2X8/8 


Add  "brick  wall'^  DSP 
filtering  to  any  TNC  or 
multi-mode  data  controller 

Copy  signals  buried  in 
noise  and  QRM. 
^j,7gl  Under  severe  QRM. 

*0#J  DSP  gready  improves  copy 

of  Packet,  AMTOR,  FACTOR, 
3R,  Clover,  RTTY.  SSTV,  WeFAX,  FAX, 
^—  nearly  any  digital  mode.  Automatic  gain 
Lrol,  ON/OFF/Bypass  switch.  Plugs  between 
sceiver  and  multi-mode.  Uses  10-16  VDC  or 
VACwidiMFJ*13I2B,$12  95.4V2x2V2x5in. 


MFJ-780 


Free  MFJ  CataloNg 

Nearest  Dealer . . .  800-647-1  SOU 


Plug  u  MFJ-7S0  "brick  wail "  DSP  filter  into 
your  MFJ*1278/B  multi-mode  and  you  won't 
believe  your  eves  when  you  see  solid  copy  from 
signals  completely  buried  in  QRM!  MFJ-1278/B 
automaticallv  scleciH  the  correct  DSP  filter  for 
Packet.  AMT OR,  Factor,  RTTY.  ASCII,  FAX, 
Color  SSTV,  Navtex  or  CW* 

Plug  in  a  Wj-780  and  copy  signals  tiiat  other  '  ^'^  ^-^^^  ^^^-  '^^"'f'^'  '  ^■^^''  "^^  «imijcnterpri^s.coin 

multi-modes  can't.  Some  soldering  needed.         Web  Site:  htip://www.mJ/enterpris€S.com 


1  year  unconditional  warranty  '30  day  Money  Back 
guarantee  (less  s/h)  on  orders  from  MFJ  ■  Add  s/h 

MFJ  ENTERPRISES,  INC- 

P.O.  Box  494 

Mississippi  Slate*  MS  39762 

MAIN  601-323-5869  ■  FAX  601-323-6551  •  TECH  601 -323-0549 


MFJ . . .  the  world  leader  in  ham  radio  accessories! 


Number  10  on  your  Feetiback  card 


The  Ultimate  Green  Radio 


great  ** Beginners '  Night "  project! 


Dave  Evison  W7DE 

1 53  Park  Ave. 

Palo  Alto  CA  94306 

[w7de@aoLcom] 


What  do  you  gel  when  you  ' 
mix  two  empty  aluminum 
cans,  a  couple  of  empty  loi- 
fel  paper  lubes,  and  a  gennaniuni  duxle'i 
The  U  hi  mate  Green  Radio! 

Although  the  accompanying  pholo 
may  raise  a  few  eyebrows,  this  is  no 
joke.  The  unique  crystal  radio  described 
ill  this  article  really  works!  It's  a  little 
iricky  to  tune,  but  it  is  super  selective 
and  loud.  And  it  has,  of  course,  all  the 
attributes  of  a  crystal  radio:  It  receives 
standard  AM  broadcasts,  has  no  active 
components,  and  requires  no  power 
whatsoever!  All  it  requires  is  a  good 
antenna  and  a  pair  of  high  impedance 
headphones  12000  a  or  better).  You'll 
be  hard  pressed  to  find  any  other 
electronic  device  as  environmcniaJly 
friendly,  so  Fve  named  it  The  Ultimate 
Green  Radio, 

Another  appealing  attribute  of  this 
unique  crystal  radio  is  that  virtually  all 
the  pans  can  be  salvaged  from  waste 
artifacts  found  in  the  average  home. 
The  crystal  radio  described  in  this  ar- 
ticle was  built  completely  from  sal- 
vaged parts  and  common  household 
items  except  for  the  germanium  diode 
fI2tf)  and  two  Fahnestock  clips  (Il<^ 
each), 
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The  unique  aspecl  of  the  UGR  is  its 
homemade  aluminum  can  variable  ca- 
pacitors. Normally*  air  dielectric  vari- 
able capacilors,  with  their  elaborate 
meshing  plates  and  ball  bearing  shafts. 
are  used.  Such  variable  capacitors  are 
both  expensive  and  difficult  to  find,  I 


developed  the  aluminum  can  variable 
capacitors  to  solve  the  availahilii)  and 
cost  problems.  They  replace  $30  worth 
of  the  traditional  air  variable  capaci- 
u>rs.  at  the  cost  of  the  deposit  value  of 
two  empty  aluminum  cans — and  provide 
a  great  example  oi  recycling  ancient 


Photo  A.  Finished^ and  ready  w  smn  lisiening  to  the  radio! 


1N34 

ft 

ANTINNA 

CAPACrrOR 


Fiy^.  /,  Schematic  for  the  Ultimaie  Greet} 
Radio, 


technology:  TheyTe  really  a  variable 
capacity  version  of  ihe  granddadd)  of 
all  capacitors,  the  Leyden  jar  (circa 
1745). 

The  crystal  radio  is  almost  as  old  as 
radio  itselL  Although  it  may  he  basic 
ancient  technology,  the  crystal  radio 
has  launched  more  engineering  careers 
than  any  other  single  electronic 
project,  I  buiU  my  first  crystal  radio 
ill  1942.  It  was  my  Aladdin's  lamp — 
my  first  solo  experience  with  sci- 
ence— and  it  launched  my  engineering 
career  that  spans  over  40  years. 
Therefore,  the  UGR  is  an  ideal 
project  lo  share  with  a  youngster — it's 
inexpensive,  it  involves  no  hazardous 
voltages*  and  tt  demonstrates  many 
electronic  principles  (inducumce,  ca- 
pacitance, resonance,  detection,  etc.).  It 
also  illusli-ates  something  very  impor- 
tant to  young  minds:  Complex  modern 
technology  is  just  the  resourceful  inte- 

gralion  of  basic  concepts  and  compo- 
nents, incorporated  into  the  simple 
crystal  radio.  And,  of  course,  the  UGR 
also  demonstrates  a  direct  approach  to 
recvcHne. 


About 


uit 


The  basic  circuit  (Fig.  I)  used  for 
Ihe  UGR  was  developed  in  the  1930s 
by  Ehncr  G.  Osterhoudl  6NW,  a  well- 
known  ham  operator  and  prolific  in- 
ventor. The  circuit  incorporates  an 
antenna  tuner,  inductive  coupling  be- 
tween ihe  antenna  tuner  and  the  detec- 
tor tuned  circuit  and  a  aermanium  ditxle 
tapped  into  the  low  (or  cold)  end  of  the 
detector  coil  to  keep  the  headphones 
from  swam  pin  o  the  tuned  circuit.  This 
design  ensunes  optimum  transfer  of  en- 
ergy IVt)m  the  antenna  system  and  pro- 
duces very  shaip  selectivity. 


Gathering  materials 

Bathroom  waste  baskets  generally 
contain  one  or  more  empty  toilet  paper 
tubes.  The  family  recycling  bin  will 
likely  produce  a  couple  of  empty  alu- 
minum beverage  cans,  A  small  piece 
of  pine  board  can  be  salvaged  from  an 
old  packing  crate  or  from  the  trim- 
mings pile  at  a  local  lumberyard,  A 
couple  of  discarded  overhead  projector 
transparencies  (view  foils)  can  be 
plucked  from  your  office  wastebasket. 
Items  such  as  magnet  wire,  germanium 
diode,  2000  Q  headphones.  Fahne* 
stock  clips,  solder  lugs,  etc..  are  prob- 
ably lurking  in  your  junk  box  (we  hams 
are  pioneers  in  recycling!).  Whatever 
you're  unable  to  scrounge,  you  can  pur- 
chase at  a  local  ham  sw  ap  meet.  Radio 
Shack  ^^  or  Antique  ElecLronics'^^. 

Winding  the  coils 

Coil  winding  is  a  unique  experience 
and  can  be  quite  frustrating  if  you  do  not 
have  sood  \ision  and  a  steadv  hajid.  Al- 
low  yourself  about  20  minutes  to  wind 
each  coiL  Once  you  begin  winding,  con* 
sider  vourself  committed  to  finishing 
the  task.  Find  a  time  when  you  will  not 
be  inienrupted.  Begin  by  marking  the 
toilet  paper  tubes  (a/k/a  coil  forms)  as 
depicted  in  Fig,  2,  Make  the  muunting 
holes  first,  then  make  the  small  holes  at 
eitiier  end  to  secure  the  wire  by  tliread- 
ing  it  through  the  holes  at  the  betiinninu 
and  end  of  the  coil.  When  winding  the 
wire  around  the  tube^  try  not  to  overlap 
previous  \^  inding^:  keep  them  side  by 


and  cm§e  together.  Since  the  cardh 
board  tubes  are  quite  thin,  be  carefut  not 
to  squash  them  while  handling  (how- 
ever keep  the  windings  tight  on  the 
tube).  Once  wound,  cellophane  tape 
can  be  wound  around  the  ends  of  the 
windings  for  a  little  extra  security. 

Dealing  with  the  tap  on  the  detector 
coil:  The  tap  is  formed  by  making  a 
hairpin  loop  (about  three-quartcis  of 
an  inch  tall),  then  twisting  it  together  a 
couple  of  times.  Alter  the  tap  is 
formed,  continue  winding  the  rest  of 
the  coiL  After  the  coil  is  completed, 
carefully  scrape  the  enamel  coating  off 
the  twisted  tap,  using  a  pocket  knife  or 
fine  grit  sandpaper.  It  h  necessar}  to 
remove  the  enamel  from  the  tap  to  ex- 
pose the  bare  copper.  This  will  allow 
you  to  solder  a  wire  to  the  tap.  Go  easy 
with  the  scraping  so  that  you  do  not 
cut  through  the  wire — just  remove  the 
enamel  coatinc.  Tlie  enamel  must  also 
be  removed  Irom  the  ends  oi  the  coils  so 
the)  can  be  soldered  during  assembly. 

Producing  the  aluminum  can 
variable  capacitors 

Select  two  undented,  non-sticky  alu- 
minum cans.  Inspect  the  transparen- 
cies: They  must  not  be  wrinkled  or 
punctured*  Cut  the  transparencies  ex- 
actly  five  inclics  by  U  inchci^,  and  the 
aluminum  fi>il  tape  exactly  two  inches 
by  nine  inches  (use  a  paper  cutter  if 
you  have  access  lo  one). 

Carefully  wrap  the  transparency 
lightly  around  the  can,  and  be  sure  that 
any  printing  on  the  transparcnc)'  faces 
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Fig.  2,  Coil  specifications  for  the  Ultimate  Green  Radio, 
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Fig,  J,  Wrapping  the  trarisparency,  fnakhig  the  desoldermg-braid  comae f,  and  holding 
every  dung  down  w'uh  die  altunintmi  uipe. 


ouiwurd.  The  transpareiiirjr  will  over- 
lap itself  a  couple  of  inches.  Scl  ihe 
can  upright  on  a  flat  surface*  and  while 
holding  the  transparency  onto  the  can 
lo  keep  it  from  unwinding,  slide  the 
wrapped  transparcnc}  down  until  it 
touches  the  flat  surface.  Make  sure  that 
the  bottom  of  the  u^ansparcncy  is 
square  and  flush  with  the  Hat  surface. 
Now,  tape  the  wrapped  iransparency 
where  it  overlaps,  using  cellophane 
tape  (Fig.  3-1). 

I  found  it  useful  to  apply  the  alumi- 
num tape  by  temporarily  placing  the 
transparency  sleeve  onto  a  full  unopened 
can  (and  you  can  return  the  unopened 
can  to  the  refrigerator  when  you  have 
finished).  Before  ^plying  the  aluminum 
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tape,  turn  the  can  sideways^  then  slip 
the  transparency  sleeve  down  the  can 
so  the  top  ttiree  inches  of  the  sleeve  are 
below  the  shoulder  of  the  can.  Wrap  the 
tape  around  the  transparency  sleeve  so 
that  the  top  of  die  aluminum  tape  is 
about  one-quarter  inch  from  the  top  of 
the  transparency  sleeve  (Fig.  3-2),  You 
are  now  ready  to  install  the  electrode 
for  the  aluminum  tape. 

Connecting  to  the  aluminum  foil 

A  piece  of  desoldering  braid  is  used  to 
make  electrical  contact  w  itii  the  aluminum 
foil.  This  contact  will  be  completely  fric- 
tional,  so  make  sure  that  it  is  a  good. 
Ught  physical  contact.  Prepam  12  inches 
of  braid  and  attach  it  to  the  aluminum 


foil  tape  using  another  piece  of  alumi- 
num Uipe  (approximately  three  inches 
long)  to  hold  it  in  place  I  Figs*  3-3  and  3- 
4),  Now  check  to  be  sure  thai  the  com- 
pleted transparency  sleeve  slidcN  freely 
up  and  down  on  the  can.  but  that  it  is 
tight  enough  so  it  will  remain  in  position 
once  it  is  set.  Repeat  the  process  for  the 
second  aluminum  can  \  ariablc  capacitor. 

Mounting  the  parts 

Tlic  original  UGR  was  built  on  a 

piece  of  lumber  salvaged  from  an  old 
packing  case.  It  is  nine  inches  wide, 
eighl  inches  deep,  and  three-quarters 
of  au  inch  thick.  Any  st/.e  board  will 
work  as  long  as  it  provides  enough 
space  for  the  aluminum  can  caps  and 
two  coils.  The  coils  are  mounted  using 
1-1/2  inch  #6  x  32  bolts  and  nuts.  All 
other  parts  are  fastened  using  small 
screws,  as  shown  in  Fig,  4 


Parts  List 

Qty.     Description 

LI ,      115  turns  each  of  #22  gauge 
L2       enamel-covered  magnet  wire 
{RS#  278-1345) 

2         empty  aluminum  beverage 
cans 

2         overhead  projector  view  foils 
(new  or  used) 

22"      2*' -wide  aluminum  foil  tape 

1 0"      3/4"-wide  transparent 
cellophane  tape 

38*      desoldering  braid 
{RS#  64-2090) 

1  .001  pF  fixed  capacitor 

(RS#  272-126) 


1 


1/4'  phone  jack  (RS#  274-252) 


1  1N34  germanium  diode  (RS# 

276-1123) 

Pine  board.  9"  x  8"  x  3/4" 
(approximately) 

Miscellaneous  hardware;  nuts,  bolts, 
screws  &  solder  lugs 


Table  /,  Parts  lisr.  For  LI ,  a  tap  is  placed 
at  turn  18  of  115  turns  of  Hire.  The  wind- 
in^i^s  occupy  3-1/2  inches.  Far  L2,  115 
turns  of  wire  are  closely  spticed  and  oc- 
cupy 3-1/2  inches.  A  ioial  of  approximately 
I  OS  feet  of  wire  is  needed  for  the  coils. 


Auaching  the  aluminum  can  vari- 
able capacitors  to  the  board  requires  a 
liuie  ingenuity.  The  aJuminum  cans  are 
mounlcd  by  carefully  punching  a  hole 
in  the  bottom  of  the  can,  then  feeding  a 
screw  through  the  opening  in  the  top  of 
the  can  and  into  the  hole.  Before  light- 
ening ihe  screw  completely,  ptace  a 
seven-inch  piece  of  desoldering  braid 
beneath  the  can  lo  make  electrical  con- 
tact with  the  bottom  of  the  can  (the 
braid  should  extend  beyond  both 
edges).  The  screw  is  then  tightened 
into  the  wood  to  mount  the  can  and  to 
make  good  electrical  connection  be- 
tween the  bottom  of  the  can  and  the 
desoldering  braid  (see  Fig.  4), 

Soldering 

Solder  lugs  are  cheap  and  readily 
available,  and  I  reconmaend  that  you 
use  them.  When  soldering  the  germa- 
nium diode  (1N34),  be  careful  not  to 
get  the  diixle  any  hotter  than  neces- 
sary. If  possible,  have  someone  grasp 
the  lead  of  the  diode  (between  the  ^ol- 
der  joint  and  the  diode  body)  with  a 
pair  of  long*nose  pliers  while  the  part 
is  being  soldered.  This  will  draw  the 
heat  away  from  the  diode  and  into  the 
pliers.  If  you  doni  have  anyone  to  as- 
sist you,  wrap  a  rubber  band  around 
the  handles  of  a  pair  of  long-nose  pli- 
ers (to  keep  the  jaws  closed),  and  then 
connect  the  pliers  between  the  solder 
joint  and  the  body  of  the  diode.  When 
soldering,  be  very  careful  that  the  sol- 
dering iron  does  not  touch  the  trans* 
parency  sleeves.  It  doesn't  take  very 
much  heat  to  ruin  them. 

About  headphones 

There  is  really  no  substitute  for  a 
good  pair  of  high  impedance  head- 
phones (2000  O  or  greater).  A  good 
pair  of  headphones  will  last  a  lifetime. 
Ham  flea  markets  are  a  good  place  to 
buy  used  headphones  (but  be  sure  they 
are  at  least  2000  Q).  New  phones  are 
available  at  Antique  Electronics;  call 
(800)-706-6789. 

About  antennas 

The  better  the  antenna,  the  better  the 
crystal  radio  will  work.  This  crystal  ra- 
dio functions  entirely  upon  the  very 


small  voltages  induced  into  the  an- 
tenna by  the  signals  transmitted  by  the 
radio  stations*  Make  the  antenna  as 
high  and  long  as  you  can.  An  antenna 
100  or  more  feel  long  is  recom- 
mended. You  can  hang  the  wire  from 
trees,  between  houses,  or  from  almost 
any  available  support.  If  you  intend  to 
use  an  amateur  dipole  with  the  UGR, 
keep  in  mind  the  following:  If  the  an- 
tenna contains  a  balun,  it  wilt  have  to 
be  bypassed.  If  it  is  fed  directly  with 
coax,  tie  the  braid  and  center  conductor 
together.  For  good  reception,  at  least  a 
40- meter  dipole  fed  with  open  line  will 
be  required.  Remember,  a  half-wave 
antenna  for  the  BC  band  is  about  500 
feet  long! 

For  best  performance  a  crystal  radio 
should  have  a  good  earth  ground.  This 
can  be  accomplished  by  connecting 
the  ground  connection  of  the  UGR  to  a 
pipe  driven  three  or  more  feet  into  the 
ground,  or  lo  a  nearby  cold  water  pipe 
(assuming  you  have  metal  plumbing!). 

Operating  the 
Ultimate  Green  Radio 

The  UGR  is  a  little  tricky  to  tune. 
This  is  because: 

•  Both  the  antenna  and  detector 
tuned  circuits  must  be  tuned  to  the 
same  frequency; 

•  The  tuning  process  itself  is  skill-in- 
lensive  (not  unlike  playing  the  trombone); 

•  Both  the  antenna  and  detector  cir- 
cuits tune  very  sharply.  It  just  takes  a 
little  practice.  Keep  in  mind  that  the 
aluminum  can  variable  capacitore  track 
very  closely.  For  example,  if  a  station  is 
located  near  the  high-frequency  erd  of 
the  band,  both  of  the  transparency 
sleeves  will  extend  well  above  the  top  of 
the  cans,  and  about  the  same  amount. 
As  stations  lower  in  frequency  are 
tuned,  the  sleeves  will  be  proportion- 
ally lowered  onto  the  can.  The  aluminum 
can  variable  capacitors  arc  adjusted  by 
grasping  the  transparency  sleeves  be- 
low the  aluminum  foil,  and  carefully 
and  slowly  moving  them  up  or  down. 

•  To  help  manage  the  friction  be- 
tween the  can  and  the  sleeve  (thereby 
enhancing  fine  adjustment)  slowly  ro- 
tate the  sleeves  back  and  forth  about 
an  inch  while  moving  them  up  and 
down. 


HEAVY-DUTY  LIGHTER  CORD 
with  2. 1mm  Pfug 


Chgarette  tighter 

plug  on  one  end 

with  replaceable 

3AG  fuse.  2.1  mm, 

center  positive  co-ax 

power  pEug.   5"  black  SPT-2  cable 

Large  quantity  available. 
CAT#  CLP-39 


$j 


25 

each 


100  for  $90.00  «  500  for  $425.00  (350) 
1000  for  S700.00  (70c  each) 


IncrediblB  Deal !! 
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On-ofl  push  switch,  speaker  and  LEDs  in  front 

panel.  Rear  panel  has  I  EC  power  receptacle 

and  culouls  tor  ottier  connectore.  Ex  tenor 

dimensions:  12"  x  12^  x  2.5".  Front  panel  has  a 

cutout  lor  a  1/2  height  drive.  Vents  in  sides  and 

rear.   Plastic  front  panel  with  AT&T  I090. 

Includes  slick-on  rubber  feet  and  ribbon  cable 

w/  40  pm  connectors.  $  ^^  00 

CAT  #  MB-68  I  I  -iiTch 


RECHARGEABLE  AA  CELLS 


I 


OUR  LOWEST  PRICE  EVERf 
New^  nickel-cadmium 
rechargeable  batteries,      \^ 
1 .2  votts  600  mAh 
0.56*'  diameter  X  1,969'  tofig 

CAT  #  NCB-AA 


$1 


25 

each 


10  for  $11.00  •  100  for  SI  00.00 


ORDER  TOLL  FREE 

1-800-826-5432 

CHARGE  ORDERS  to  Visa,  Mastercard, 
American  Express  or  Discover 


TERMS  W)  Mmf¥U*a  ORD^fl  Shipping  and  lwic»ig  lor  Ibe 
4a  cort^T«rtai  US  A  SS.OO pei  ordef  AJJ  ottwrs  ^nduding AK 
NU  PR  ^  CjUiMada  ittt^  pay  luil  shipping.  AJI  oreiAfS  diHwontd 
in  CAlFORNiA  itiusf  mdude  kwat  star*  sales  ntx    Ounnwhos 

LiniFted.  (SJOCOD    Pr^t^s  sub^iecl 
CALL    WRITE       1   to  change  wKIwhJ  rvMlee 

FAX  or  e-MAlL 


lor  our  FREE 

96  Page 
CATALOG 

Outside  the  U.S.A. 
gend  S3.00  postage. 


MAIL  ORDERS  TO; 
ALL  ELECTRONICS 

CORPORATION 
P.O.  Box  567 

Van  Nuys,  CA  91408 


_  FAX  (818)781-2653 

e-mail    allcorp@allcorp.com 
internet  -  http://www.allcorp.com/ 
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6-32  HARDWARE 


Fig.  4,  Parts  idenfification.  mounting,  and  wiring  informcilion . 


Unlike  most  mdias,  ihc  UGR  docs  iiol 
have  dials  lor  logging  stations .  However, 
you  will  be  uhle  to  produce  a  log  by 
using  the  printing  on  the  can  lu  index 
the  position  of  ihe  bolioni  of  the  foiL 
The  Nutritional  Facts  label  on  ihe  side 
of  the  L'an  works  well  for  this  purpose. 

Okay,  lets  try  ii.  Auach  the  antenna 
and  ground  to  the  UGR.  Connect  the 
headphones  and  put  ihem  on.  Place 
btith  iransparcncy  sleeves  so  that  the 


bottoms  of  the  aluminum  tape  are  even 
with  ihe  shoulders  of  the  cans.  Now; 
carefully — and  w^tw  slowly — move 
both  of  the  uansparency  sleeves  down* 
ward  at  the  ^ame  time  and  at  the  same 
rale.  In  this  way  ihey  will  be  roughly 
tuning  to  the  same  frequency  as  they 
move  down  the  can.  Once  you  hear  a 
station,  leave  the  anienna  capacitor 
sleeve  where  it  is  and  careiuUy  tune 
the  detector  sleeve  for  the  maximum 


vdltoie.  Once  you  have  done  this, 
carefully  tune  the  antenna  sleeve  for 
maximum  volurae.  You  may  ha\c  to 
jockey  back  and  forth  between  the  two 
capacitors  until  you  get  it  just  right. 
After  you  gel  a  station  tuned  in,  check 
the  posilion  of  the  bottom  of  tlic  alumi- 
num tape  on  iJic  detector  capacitor  and 
log  its  position  relative  to  ihc  printing  on 
Nutritional  Facts  label.  Continue  this 
process  as  you  move  the  sleeves  down 
Lhe  can.  Once  you  have  gained  the  tun- 
ing skills,  it's  a  lot  of  fun  to  tune. 

The  Uliimaie  Green  Radio,  alihoush 
a  low-tech,  low-budget  project,  illus- 
tmtes  a  number  of  important  concepts — - 
especially  from  an  environmental 
perspective.  With  our  land  tills  over- 
flowing, the  ozone  layer  perforated, 
and  our  air  and  water  polluted,  the 
message  is  clear:  We  must  learn  to  be 
less  wasteful  and  careless,  and  try  to 
find  innovative  ways  to  clean  up  our 
planet  and  keep  it  that  way.  The  Ulti- 
mate Green  Radio,  with  its  straishtfor- 
ward  display  and  utifi/alion  of  waste 
artifacts,  is  an  ideal  instructional  aid  to 
slimulaie  creadve  rccvclinii  Mjlutions^ — 
and  might  cause  us  to  take  another  look 
at  ilems  we  classify  as  "tra^h/* 

Another  important  message  is  thai 
older  technoloiiy  is.  in  many  cases,  su- 
pertor  to  modem  lechnnlogy  in  terms 
of  simplicity,  efficiency,  and  environ- 
mental impact.  The  simple  crystal  ra- 
dio described  in  this  article  is  con- 
structed almost  entirelv  of  household 
waste,  yet  it  is  a  fully  functioning  radio 
with  wonderful  lldelity  and  selectivity, 
and  it  operates  at  an  cfTiciency  un- 
matched by  modem  technology.  And 
best  of  all,  anyone  can  build  one — 
even  an  eight-year-old  (wilh  a  little 
^  loving  guidance  from  grandpa). 


Typical  Antenna  Installation 

Try  to  get  your  antenna  as  high  and  long  as  possible,  but  keep  it  aw^ay  from  power  lines.  Nylon  ties  make  excellent  in- 
sulators; they  are  strong.  light  and  inexpensive.  You  can  use  a  the  bungec  cord  to  keep  the  antemia  taut  and  prevent  it 
from  breaking  during  windy  periods.  While  most  wire  sold  as  antenna  wire  is  bare  copper,  #18  gauge  stranded  copper  insu- 
lated wire  is  easier  to  work  with  and  will  last  for  years.  The  color  of  the  insulation  can  be  selected  to  make  the  wire  nearly 
invisible. 

An  earth  ground  can  be  made  by  driving  a  metal  rod  or  pipe  at  least  three  to  four  feet  inio  the  ground.  The  best  way  to 
accomplish  this  is  to  purchase  a  ground  rod  of  the  type  used  by  electricians  for  grounding  the  electrical  service,  which 
arc  available  at  most  well-stocked  hardwaic  stores.  If  your  home  is  plumbed  wilh  metal  pii>c,  a  cold  whaler  pipe  also  can 
be  used.  The  best  w  ay  to  make  connection  to  the  ground  rod  or  cold  water  pipe  is  to  use  a  ground  clamp.  They  are  readily 
available  at  hardware  stores,  loo. 
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Only  Sony  can  turn  your  PC  into  a 
watchdog  of  the  airwaves  with  the  Sony 
Radio  Frequency  Scanner  and  CD-ROM 
frequency  database. 

I'se  tho  Sony  Radio  Frequenc>'  Scanner  with  PC 
InlerkuT  iind  bv  rorcwarned  about  approaching 
w  caUier  systems,  traffic  conditions  and  emergency 
situations.  You  can  even  gel  Inside  infornialion  at 
some  of  your  favorito  spoiling  events.  The  Sony 
CD-ROM  0ves  you  easy  access  to  listings  of  3  milljon 
L  S.  f retiuencles.  It  makes  scanning  fasl— and  easy. 

A  unique  bi-dlreciional  PC  interface  lets  you  use  your 
PC  to  contml  all  the  Son>  Radio  FYeqneno'  Scanner's 
slamlnnl  functiooa  as  well  as  its  special  feature. 
iiRiuding; 

■  20  programmable  Scanning  Ranges. 

■  \  irtually  unlirniltxi  \lcnior\  and  Skip  Preference  Filt^ 

■  Data  Import  and  Export  between  Scanner  and  PC 

■  A  searchable  (^n-ROM  database  of  over  3  million 
US.  fi^quencies. 

Performance  you  can  rely  on 

the  Si>ny  Rcidio  Frequency  Scanner  with  PC  Interface 
is  a  txnverful  hand-held  scanner  wilh  ihe  latest 
scanning  circuitry  for  top  performance.  Il  Tealures 
tlie  lull  range  of  functions  and  features  scanner 
enthusiasts  want: 

■  25[V1I  Iz  to  t,3(M)MH/.  Frequency  Scanning 

■  3(K)-Ciiimncl  Memory  for  personal  customizalioii 

■  Public  Service  Scan  of  9  pre-programmed  bands, 
induding  [Hilice.  air,  fire/emergency  weather, 
marine,  FM,  and  TV. 

■  Intelligent  Active  Memory 
that  saves  ihe  10  most 
i^ecenLly  received 
rre(ju«nicios  for 
con  venic^n I  recall. 

•  AM  rind  Narrow  and 
VVidc^  tAl  R(^(  ept  inn 

■  Back  lit  Display 

■  Compatible  with 
WiiHkms'  9"* 


$349.95 


includes  fCF-SClPG 
Scanner,  CD-ROM 
and  iniertace  cable. 


To  place  an  order 
or  to  Urate  a  dealer 
near  you,  call 

1-888^633"S0liY 

The  Sony  Radio 
Scanner  with 
PC  Interface. . . 
watchdog  of  the 
airwaves. 


imlEant nf  ^iimy  VlimtaB^  tea tr^iifinarL 


m^ 


Number  16  on  your  feedback  card 


What's  the  Scoop 
on  the  Lazy  Loop? 

Heres  how  midtlband  m  ire  antennas  measured  up  in  real-world  comparisons 


Ed  Van  Overloop  WA2UGT 

106  N.  Fifth  Street 

Park  Ridge  NJ  07656-1024 


Twenty. jiiirs  ago,  I  itistalled  my 
llrsi  80-meter  full- wave  him- 
/onial  itx>p  antenna,  called  "The 
German  Quad"  by  DF3TJ  in  his  article 
{7i  Ma}*azjui\  June  1978),  Since  ihal 
time,  T  have  continuously  used  this 
type  of  antenna  as  a  standard  urconi- 
parison  for  all  other  antennas  used  at 
my  QTH.  Although  several  eoiihiruc- 
tion  and  computer  analysis  articles 
have  been  written  ahoul  full- wave 
hori/onlal  loop  antennas,  there  has 
never  been  an  article  in  w  hich  the  real- 
world  perl'onnance  of  these  antenna-s 
was  compared  to  other  wire  antennas. 
In  this  article,  I  will  ir)  to  share  what 
Fve  sleaned  from  mv  manv  vcars  of 
antenna  experience. 

For  the  record,  my  QTH  is  located  in 
nonhem  New  Jersey,  and  is  approxi- 
mately 300  feel  above  sea  level  My 
square,  coax- fed,  80- meter  loop  is  lo- 
cated apjiroximalely  40  feet  above  the 
ground.  1  also  have  a  pentagonal  160- 
meter  lull-wave  loop,  fed  with  450-ohni 
open-wire,  at  approximately  60  feet  of 
elevation. 

I  have  used  my  horizontal  loop  an- 
tennae for  many  years,  enjoying  thou- 
sands of  contacts  with  amateurs  who 
used  a  larse  variety  of  antennas,  and 
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'  have  had  hundreds  of  in-depth  discus- 
sions with  other  hams  who  use  loop 

antenna^.  Both  of  my  loop  antennas 
are  solid  perft*miers  on  their  funda- 
mental fi-equeney,  and  the  SO-meler  ver- 
sion provides  excel lenl  performance  on 
eight  aiTiateur  bands  ( [  t)-80  meters). 

I  am  a  casual  DXcr  and  an  avid  rag- 
chew^  cr,  and  my  iwu  loops  have  helped 
me  to  earn  WAS  and  WAC  on  all  HF 
bands.  I  also  have  more  than  100  coun- 
tries confirmed  on  each  of  six  HF 
bands,  and  over  60  countries  on  each 
of  the  rest.  One  hiuhhiiht  on  160 
meters  was  an  ''5-7"  from  a  VK5.  in 
southern  Australia.  IO,0(X)  miles  from 
my  QTH.  He  reported  thai  my  "cloud 
warmer"  was  giving  him  the  onlv  sis- 


.^     *^ 


nal  he  could  hear  well  enoueh  to  work 
al  that  lime. 


The  follouinG  ad\anta!!cs  have  been 
noted  by  most  users  of  horizontaHoop 
antennas: 

•Better  than  average  performance  on 
all  HF  and  SWL  bands. 

•Simple,  low-cost  installation  which 
does  not  require  traps,  baluns,  or  tuning 
and  pruning.  Just  install  it  according  to 
the  measure  me  nis  in  Table  t. 

•The  antennas  are  inconspicuous, 
and  provide  good  performance  at 
lower  heights  than  most  other  wire 
antennas. 

•SWR  of  less  than  3: 1  (see  Fig.  I)  ai 
some  point  in  every  HF  band,  allow  ing 
the  built-in  automatic  antenna  tuners 
in  mtvst  new  HF  rigs  to  provide  a 
proper  p^nver  transfer  to  the  antenna. 

Comiiiued  on  poge  18 


Band 

Length 
of  Each  Side 

Total  Length 
of  Wire 

Minimum  Height 
Above  Ground 

40  m 

35  feet 

140  feel 

20  feet 

80  m 

70  feet 

280  feel 

40  feet 

160  m 

1 35  feel           |           540  feet 

60  feet 

Table  l.  Constnaiion  deuiilsforfull-irave  muitihand  horizomal  hops. 
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FREQUENCY  IN  MHZ 

57       8.4       11.1      13.8      16.5     19.2      21.9      24,6     27.3      30 


3:1 


2:1 


1.5:1 


Fig*  I  *  All  builds  than.  Relative  SWR  vs.frcqitencyfor  the  80  m  loop,  as  measured  with  a 
HeM'tethPatkard  3577a  Network  Analyzer, 


*Somc  noise  cancellation,  due  to  the 
closed- loop  design,  when  compared 
with  ope ti -ended  type  antennas. 

•High-Q  with  low  feedpoinl  imped- 
ance (20  10  200  ohms)  and  good  band- 
width. 

•Large  capture  area  with  less  QSB  or 
fadino. 

•High  efficiency  with  3-  to  18-dB 
apparent  gain  over  other  simple  wire 
antennas. 

There  are  tew  disadvantages,  and 
these  are  usually  related  to  the  indi- 
vidual preferences  of  the  owner  or  the 


physical  constraints  created  hy  his  lo- 
cation, The  disadvantages  most  often 
mentioned  are: 

•Large  size  (up  to  140  feet  per  side, 
and  200  feet  diagonally,  for  the  160- 
infcter  version). 

•The  need  for  four  convenienily- 
placed  tail  supports. 

•Some  sort  of  inline  tuner  is  neces- 
sary. 

•The  radiation  pattern  is  more  or  less 
omnidirectionaL 

About  a  decade  ago,  I  gave  an  an- 
tenna lecture  at  a  local  radio  club. 


During  the  question-and-answ  cr  phase,  T 
was  given  a  friendly  challenge  to  prove 
my  statement  that  an  80-meter  hori- 
zontal loop  provided  good  DX  perfor- 
mance on  Lhc  75 -meter  phone  band. 
That  challenge  lead  to  a  series  of  real- 
world  comparisons  of  loops,  single- 
and  multiband  wire  antennas,  and  a 
couple  of  beams.  I  hope  that  reporting 
tliese  actual  results  will  dispel  the 
commonly-accepted  m\th  that  hori- 
zontal loop  anlennus,  al  their  funda- 
mental frequencies,  are  cloud  vvamiers 
useful  only  for  local  contacts* 

Several  local  hams  agreed  to  join  in 
the  antenna  tests.  During  the  first  test 
we  were  all  located  witliin  five  miles 
of  each  other,  each  had  his  antenna  in 
the  clear,  and  our  elevations  were  all 
between  200  and  300  feet  above  sea 
leveL  To  keep  the  results  as  fair  as  pos- 
sible, we  ail  agreed  lo  use  a  power 
level  of  only  100  watts.  My  antenna 
was  the  80- meter  loop  at  a  height  of 
about  40  feet  above  the  ground,  test 
antenna  #1  was  a  75 -meter  dipole  at 
60  feet  above  the  ground,  and  test  an- 
tenna  #2  was  a  75 -meter  inverted  vee 
at  approximately  the  same  height. 

Our  first  contacts  were  with  hams  lo- 
cated 75  to  HXJ  miles  from  Park  Ridee 
(New  Jersey).  We  found  ihc  loop  to  have 
as  much  as  a  40  dB  advantage  over  the 
dipole  luul  inverted  vee,  proving  that 
the  loop  certainly  does  have  consider- 
able high-angle  radiation.  Next,  a  group 
of  five  hams  scatlered  around  the  Mid- 
west volunteered  to  help  in  our  tests. 


Rank 

Antenna  Type 
(mounted  at  40  feet) 

Performance  Characteristics: 

Ground  Wave 

Short  Skip 

Long  Skip 

Short  Term  Fade 

1 

1      Fuff  Wave  80  m  HonzontaJ  Loop 

fair 

1          excellent 

good-exceHent 

very  good 

a 

Centerfed  2epp 

poor 

very  good 

fair-good 

poor 

3 

Inverted  "L*  (130  feet  long) 

good 

good             i              faar 

good 

4 

Windom 

fair 

very  good 

fair 

poor 

5 
6 

Multiband  Trap  Dipoe 

poor 

very  good 

fair 

poor 

G5RV 

poor 

ytxxi              1              poor              |              poor 

* 

2-Element  Murtiband  Qyad 

,          very  good 

gooo 

excelfent           |          very  good 

m. 

Trap-Type  Trtband  Yagi 

good 

fair 

good-excellent 

fair 

* 

Haff  Wave  Vertical 

excel  ent 

fair-good 

good 

poor 

Table  2.  Wire  antetuius.  ranked  by  aU-araund  performance .  (^)  indicares  the  antenna  referred  to  is  not  a  wire  amentia:  used  for 
comparison  only. 
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The  transmitted  signals  from  the  loop 
averaged  one  and  a  half  S-units  better 
than  the  other  antennas.  On  that  static- 
prone  night,  my  receive  capability  was 
Q-5,  while  my  friends  were  having 
some  trouble  copying  the  Midwest  sta- 
tions through  the  static  crashes.  West 
Coast  stations  who  had  been  following 
the  test  from  a  distance  of  approxi- 
mately 3,000  miles  agreed  that  the  sig- 
nal from  the  loop  had  a  one  S-unit 
advantage  over  the  dipole  and  inverted 
vee. 

We  then  turned  our  attention  to  Eu- 
rope and  beyond,  working  stations  up 
to  5,000  miles  away.  We  contacted 
hams  in  several  different  countries,  io 
an  attempt  to  eliminate  any  advantages 
in  directivity  one  antenna  may  have 
had  over  another.  The  loop  still  exhib- 
ited at  least  a  3  dB  advantage  over 
the  dipole  and  inverted  vee^  and  in 
some  cases  was  up  to  one  S-unit  bet- 
ter, according  to  the  stations  we  worked. 

The  evening  ended  with  a  discussion 
on  two-meter  FM,  as  we  analyzed  the 
results  of  our  tests.  We  all  agreed  that 
the  80-meter  loop  was  the  clear-cut 
winner  and  had  a  distinct  edge  over 
the  dipole  and  the  inverted  vec  at  all 
distances.  Since  that  time,  one  of  the 
testers  has  installed  his  own  80-meter 
loop  and  has  achieved  similar  results 
when  comparing  the  loop  and  the 
inverted  vee  at  his  home. 

The  results  on  75  meters  prompted 
me  to  think  that  we  should  expand  our 
testing  to  include  all  HF  bands  and 
many  of  the  popular  multiband  wire 
antennas.  Approximately  five  years 
ago,  I  organized  several  members  of 
the  State  Line  Radio  Club  of  New  York 
and  New  Jersey  to  help  with  the  testing 
program.  We  spent  several  months  of 
our  spare  time  on  this  project,  and  in 
the  process  made  hundreds  of  SSB 
contacts  on  all  HF  bands,  at  all  times 
of  the  day  and  night,  with  stations  both 
near  and  far. 

We  tried  to  eliminate  the  effects  of 
QSB  by  having  each  station  make  sev- 
eral short  transmissions  of  its  callsign, 
repeating  the  process  until  the  receiv- 
ing station  was  certain  that  it  could 
rank  each  antenna  type  against  the  oth- 
ers. Many  times  stations  who  were  lis- 
tening to  our  tests  would  break  in  with 
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Check  into  our  rebuilding  service  -  Substantial  Savings  over  NEW! 
Convert  your  pack  to  NiMH!  Same  size  pack  -  HIGHER  capacity! 

Call  for  a  price  list  or  visit  our  website:  wwwnicdladyx'om 

P.O.  Box  1485  Perris,  CA  92572-1485 

(909)  789-0830  email :iiicdlady@deltanet,com  FAX:  (909)789*4895 


CIRCLE  141  ON  READER  SERVICE  CARD 


Amplifier s»  ATV  Doivti  Converters  &  Hard  to  Find  Parts 


LINEAR  APvlPHFIERS 


HF  Amptiftare 

PC  boafd  and  complefe  par^  list  for  NF  ^mplKier?  ddS£rl£}ad  \n 
lh«  Moiorola  Appllcatk^n  Notes  And  EnginMring 
Bullatina^ 


A^(7?9H 
AN779L 
AN  762 

EB63 

AR305 

AN75S 

AR313 

EB27A 

EB104 

ARM? 


(2iOW) 
(20W) 
(140W) 
(140W) 

(30QW) 
(300W) 
(3<H]W) 
(300W) 
jfiOOW) 
(lOOOW) 


ATV  DcTwn  Converters 

(Kit  or  Wired  and  TeslecJ) 


2  Meter  Amplifiers  {144-14d  UHz) 

{Kit  or  Winfd  amJ  lested) 

35W  -  Model  335A,  $79.95^109.95    ,,  ^  ^  .^.„  ..„„  .^„. 

75W  -  l^mtel  875A,  $11 9.95^1 59,95    Model  AW-3  420-450) 

(Ga  AS  -  FET) 
S49.9S/$S9.95 

Model  ATV-4  (902'926) 

(GaAS  ■  FET) 
S59,96/$79.95 
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*  RF  Power  Transistors 

*  BroadtSartd  HF  Trartstermftra 

*  Chip  Gaps  ■  Kemet/ATC 

»  MetaTcInd  Mtcb  Capa  -  UnefcQ/Semco 

*  ARCO/SPRAQUE  Trimmer  Capacilofs 
We  can  gel  you  virtually  ^ny  RF  trafwfcslor! 
Culi  OS  for  "stF^ngo"  hard  to  find  pans* 


For  detailed  information  and  prices,  call  or  write  for  a  our  free  catalog! 


ADDITIONAL  ITEMS 


Haat  Sink  Material 

Model  ^  Heat  Sink  (6.5"  x  12"  x  1.61,  $24.00 
CHS^a  Copper  Spreader  (S  "X  6"  X  3/3"),  $S4.flO 
i^w  Pass  Filters  (up  to  SOOW)  tw  harmonica 

Speccly  10M,  tSM,  2DM,  40M,  &0M  or  IfiOM 
HF  SFtHler?  and  Combtrwrs  up  to  2KW 


B 


Add  $4.50  lOT  g-?>ipfiin9  and  hanrtling 


CCi 


IGomrmjnication 

Ina 


»^^l 
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-  Mpnobandwa  for  75  to  6  meiors. 
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staeL 

•  Telescopes  for  easy  Bdjustinenl, 

•  3/8  X  £4  TPi  base  ftta  most 
mounts. 

•  Low  profile  &  low  wind  load. 

•  Needs  no  springs  or  guys. 

•  Complete  tuning  &  matching 

in^ruotions  included. 

•  ApproxtmatQiy  7  ft.  talL 

•  600  watts. 
CatJ 
9115 


*^U  ATLASTU% 

2  METER  ANTENriA 
NO  GROUND  REQUIRED 

*3DbGari 


75  rt>eters 
4Q  meters 
30mei©ra 

20  metars 
\7  rneters 


9112 

9110 
9106 


Band 
)5  meters 

12  meters 
10  meters 
6  maters 


av.s 
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i^vans 

Plasbccais 


■Power  ra^  at 
100^ 


■Moioruybes 

*Cent3QiJ9Bdwtti| 
gnoLffiJpiane 

CAT  #  HW-1 

$44* 


*NMO  base  moult 

.Orty4(rtai 

•  17-7  ph 
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ac^Lfitabe  marine 
moLit  avaiabte. 

Paient  Pending 


J^     UCENSE  PLATE  "% 
"^  MOUNT 
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*  Aocepts  PL-259  Direct 
-  Ground  strap  inctud^ 

*  Complete  mQLjrTtin9  insinK^ns 
^nclud^d 

100  %  MADE  IN  USA 
$4495 


CAT  #TM-1 


Tri-Magnetrc  Mount 

MODEL  375 


Lakeview  Company,  Inc. 

3620-9A  Whitehall  Rd..  Anderson,  SC  29626  •  864-226-6990 

FAX:  364 '235-4 565  ■  E  Marl:  hamsticlt@liamstick.cQm  *  www, ha mstick.com 
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reporLs  from  other  areas,  and  wc  would 
record  their  results  as  welK  We  fell  that 
accepting  all  reports  from  any  area 
would  help  equali/c  any  directivity  ex- 
hibited  by  any  of  the  antennas  in  our 
test  group. 

After  several  weeks  of  testing,  cer- 
tain patiems  began  to  emerge  from  the 
accumulated  diiUi.  Wc  were  quite  sur- 
prised to  discover  that  some  types  of 
antennas  performed  better  than  we 
would  have  anticipated  and  some  per- 
formed more  poorly.  In  some  cases, 
we  repeated  the  lests  when  two  or 
three  antennas  appeared  to  be  nearly 
equal  in  perfoniiance,  so  that  wc  were 
able  to  definitively  rate  the  amennas. 
Some  other  hams  \\  ho  joined  our  tesit 
program  had  quads,  yagis,  or  vertical 
antennas,  and  Iheir  lesults  were  included 
for  comparison  to  the  inulliband  wire 
antennas. 

As  the  tests  came  lo  a  close  months 
later,  we  were  excited  to  sift  through 
ihe  many  reports  and  come  up  with  our 


rankings.  Tables  2  and  3  show  the  re- 
sults of  our  real-world  tests*  Please  re- 
member that  the  w^ire  antennas  and 
beams  used  in  our  tests  were  average 
antennas  erected  by  average  hams. 

Of  the  multiband  wire  antennas,  the 
80-meter  horizontal  loop  was  Uic  best 
aII-;iround  {performer  In  fact,  not  one  of 
the  other  multiband  wire  antennas  out- 
perfomicil  the  loop  on  any  buiul  or  at  any 
distance.  At  times,  one  or  cinother  of  tlie 
antennas  would  equal  the  loop  in  perfor- 
mance, but  not  on  a  consistent  basis.  As 
you  can  see,  each  antenna  had  its  short- 
comings, and  some  of  the  more  widely- 
publicized  antennas  do  not  e\cn  come 
close  lo  meeting  their  reputations. 

Our  on-lhc-air  testing  has  allowed 
me  to  offer  the  following  lips  if  you 
want  to  install  your  own  horizontal 
loop  antenna: 

•A  four-sided  quad  provides  better 
multiband  harmojiic  perfomiance  than 
a  three-sided  delta.  Rectangles  or  pen- 
lai^ons  also  work  well 


•The  loop  seems  lo  work  better 
when  comer*fcd  with  75-uhm  coax  in- 
stead of  50-ohm  coax.  (Varying  the  feed- 
line  length  may  improve  multiband 
matching.) 

•A  multi-turn  coaxial-coil  RF  choke 
placed  at  the  feedpoini  of  the  antenna 
works  well  lo  keep  RF  ofTthc  shield. 

■450-ohni  open -wire  used  as  a  feed- 
line  for  the  l6()-mctcr  loop  provided 
di'amal  i  ca  1 1  y  i  mpro  ved  performance 
over  coax  when  this  antenna  was  used 
on  20  meters  and  higher 

•Higher  is  not  necessarily  always  bel- 
ter, but  the  loop  should  be  ai  least  1/8- 
wave  above  ground  on  the  fundamental 
frequency. 

One  final  test  may  be  of  interest,  A 
fellow  club  member  purchased  and  in- 
stalled u  new  70- foot  lower  and  one  of 
the  hetler-rated  linear-loaded  iriband 
beams  lullowine  our  initial  tests.  His 
old  trap  iribander  on  u  SOdbot  tower 
had  been  tnitperfomied  by  my  loop  on 
several  occasions,  and  ho  was  lookin^i 


I 

Antenna  Type 
(40-50  feet  above  ground) 

Cost 

fladiation 
Pattern 

Feed  Line 

■ —       ^ 

Optimum 

Results 

Tuning 
Requirements 

1 

Notes 

Full  Wave  80  m  Hof  izontaJ  Loop 

Low 

Many  lobes  and 
nuis  on  higher 

bands 

Coax  or  open 
line 

10-80  m:  very 
broad-banded 

T- match  with 
baJun 

Needs  4  supports. 
Excellent  low- noise 
antenna,  including    ' 
SWL. 

Centerfed  Zepp 

Low 

Varies  with  band 

Open  wire 

On  several 
bands 

Baanced-wire 
tuner 

Classic  mu  tiband 

antenna.  Used  over 

60  years. 

Inverted  ^  L" 

Low 

Varied  lobes  and 
nults 

Coax 

On  y  on  a  few 
bands 

Wide-range 
tuner 

Quite  directional  on 
higher  bands. 

Windom 

Low 

Varied  lobes  and 
nulls 

Open  wire  or 

coax  and 
special  balun 

Only  on  a  few 
tiands 

Wide-range       i 
tuner 

On  some  bands. 

open -wire  portion  is 

part  of  antenna. 

Muitiband  Trap  Dipole 

Low  to 
Medium 

1 

Bidjrectlonai 

Balun  or  coax 

On  several 
bands,  when 
mounted  high 

above  the 

ground 

Nona,  if  properly 
made 

The  old  standard. 
Fair  for  DX. 

1 

G5RV 

Low 

Varies  with  band 

450-il  wire 

ine  to  balun 

and  coax 

On  resonant 
band 

T-match 

Compromise 

antenna,  pcwr  for 

DX. 

2-Element  Multiband  Quad 

Medtym 
to  High 

One  rnah  lobe 

Coax 

On  a 

maximum  of  5 

resonant 

bands 

Built*in  match  at 
antenna         ; 

Needs  tower  and 

rotator.  Height  not  as 

critic^  as  with  yagi. 

Trap-Type  Tnband  Yagi 

1 

High 

OneiT^n  lobe 

Coax 

On  resonant 

bands;  10  m, 

15  m.  20  m 

Built-in  match  at 
antenna 

1 

Needs  tower  and 

rotator.  Higher  is 

better 

Half  Wave  Vertical 

Medium 

Omnidirectional 

Coax 

10-20  m 

Buill-in  match  at 
antenna 

Good  for  limited* 
space  applications. 
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for  revenge!  As  we  scouted  the  20- 
mcier  phone  band,  we  located  a  Tas- 
mania (VK)  station  who  was  willing  to 
compare  our  signals,  and  as  we  started 
testing,  a  local  'Big  Gun"  asked  to 
join  the  test.  We  agreed,  thinking  that 
his  participation  would  provide  for 
more  interesting  results.  The  Big  Gun 
was  definitely  a  Big  Gun  superstation. 
He  had  stacked  monobanders  on  a 
I  lO-fool  tower  and  a  ihree-tube  Alpha 
capable  of  3  kW! 

The  first  report  from  the  VK  showed 
that  the  kilowatt- fed  tri bander  and  the 
80-meler  loop  were  S-6,  and  the  Big 
Gun  was  S-9  in  Tasmania,  When  the 
Big  Gun  turned  off  his  Alpha,  we  were 
all  S-6!  Now,  who  do  you  think  got  the 
most  satisfaction  from  these  reports? 
My  friend  with  the  new  $1,200  tower 
and  tribander,  the  Big  Gun  with  his 
$10,000  antenna  system,  or  me  with 
my  $20  horizontal  loop? 

You  may  disagree,  but  after  20  years 
of  general  hamming,  DXing,  and  oc- 
casional contesting,  I  am  extremely 
satis ried  to  have  accomplished  so 
much  with  such  a  minimal  investment. 
My  80-meter  horizontal  loop  antenna 
consistently  outperforms  all  other 
simple  multiband  wire  antennas  and 
usually  holds  its  own  on  the  higher 
bands  when  compared  with  ordinary 
yagis  installed  at  ordinary  heights.  If 
you  decide  to  try  one,  you  will  not  be 
disappointed! 

As  a  final  note,  I  would  like  to  thank 
all  the  local  and  worldwide  hams  who 
have  made  this  article  possible  through 
their  patience  and  enthusiasm  for  our 
antenna  testing  project. 
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Phoiii;  800-274-7373  or  603-924^58.  FAX 
603-924-861 3,  or  see  order  fonn  on  page  64  for 

Crystal  Set  Building 

This  book  is  packed  with  168  pages  of  easy 
home  crystal  radio  projects.  Your  batteries 
will  never  wear  out  wiih  these  radios.  They 
might  even  make  a  great  science  fair  project. 
These  projects  are  reprinted  from  Volumes  6 
and  7  of  The  Xtal  Set  Society  Newsletter 
They  do  have  some  tube  sets  and  TRF's  too, 
Great  weekend  projects,  $16. 
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Number  22  on  your  Feedback  card 


Intro  to  Superhets 

Part  2:  From  oscillators  to  detectors. 


Hugh  Wells  W6WTU 

1411  lath  Street 

Manhattan  Beach  CA  90266-4025 


This  is  the  second  part  in  the  se* 
ries  on  the  iniroduction  to  su- 
perheterodyne receivers.  The 
first  part  covered  the  history  of  the 
receiver's  developmeni  and  began  a 
discussion  of  ihc  stages  within  the  re- 
ceiver. The  next  stnues  to  be  discussed 
now  begin  \yith  tlie  oscillator  and  end 
with  detectors.  Part  3  will  discuss 
some  of  the  more  popular  accessory 
Circuits  used  with  superheL  receivers. 

Oscillator 

The  purpose  of  an  oscillator  is  to 
provide  a  local  signal  to  beat  against 
(mix  with)  the  incoming  signal  at  the 
mixer  to  provide  supcrheterodyning 
action.  There  arc  many  different  types 
ul"  oscillators  and  ihey  fall  into  busi- 
cully  two  categories:  fixed  and  tun- 
able. Fixed  oscillators  may  be 
crystal-controlled,  synthesized  PLL»  or 
direct  digital  synthesized.  The  objec- 
tive is  to  provide  a  very  stable  oscilla- 
tor signal.  And,  if  synthesized,  it  will 
usually  be  adjustable  to  a  multiple 
iuimber  of  discrete  frequencies, 

A  tunable  oscillator  is  of  the  type 
used  in  low-end  broadcast  and  FM  ra- 
dios. The  oscillator  is  free-running  and 
varied  in  frequency  by  changing  eillier 
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the  tuning  capacitance  or  inductance. 
The  objective  of  using  a  tunable  oscil- 
lator in  a  modem  receiver  is  to  accom- 
modate low  cost  and  compactness,  and 
perhaps  to  be  less  complicated  than 
utilizing  a  synthesizer. 

One  of  the  specific  requirements  of  the 
osciltator  is  to  provide  a  stable  signal 
free  ofdistoilion.  This  means  that  the  os- 
cillator waveform  must  be  as  close  to  a 
sine  wave  as  possible.  Should  distortion 
be  present  in  the  oscillator  output,  ihe 
signal  would  crcaie  multiple  mixes  gen- 
erating many  spurious  signals.  The  IF 
would  be  flooded  w  ith  a  series  of  spu- 
rious signals  resulting  in  mixes  which 
would  confuse  the  listener,  should  they 
propagate  through  the  receiver  In  any 
case,  the  spurious  signals  would  increase 
Lhe  receivcr-generaLed  noise  which  could 
mask  a  desired  incoming  signal, 

IF  amplifier 

More  and  more  sisnaLs  are  be  ins 
transmitted  each  day  as  the  need  for 
communication  increases.  With  only  a 
given  amount  of  frequency  spectrum 
available,  it  is  necessary  to  crowd  these 
signals  close  t(>gether  to  make  rot>m  for 
others.  The  receiver  must  select  the  de- 
sired signal  and  reject  all  others. 


To  do  Uiis,  the  IF  amplifier  in  the  re- 
ceiver must  ha\'e  a  narrow  passband  to 
allow  only  a  narrow  range  of  frequen- 
cies lo  pass.  Mulliple-tuned  resonant 
circuits,  ceramic  and  crystal  filters. 
and  mechanical  filters  arc  the  methods 
used  for  narrowing  the  passband. 

The  property  of  a  receiver  to  pass  a 
narrow  range  of  frequencies  is  called 
selectivity.  The  selectivity  of  an  IF  am- 
phficr  is  a  measure  of  the  total  re- 
sponse of  all  of  the  tuned  circuits  in 
the  amplifier.  A  typical  IF  response 
cuT\e  is  shown  in  Fig,  L  The  broad- 
ness of  the  peak  portion  of  the  cur%^e 
for  each  tuned  circuit  depends  upon  its 


Fig*  i.  IF  response  curve  slunxing  where 
banilyridth  is  measured  ai  6  dH  points  as  a 
function  ofvollage  levels. 
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Fig.  2-  Dual-conversion  superheterodyne  receiver  showing  desired  Q^d  image  signal 
inpms.  Alternate  second  local  oscillator  frequencies  are  shown. 


Q  factor  In  general^  the  response  of  a 
tuned  circuit  is  given  approximaiely  by 
the  relation: 


Bandwidih  ( kHz)  ^ 


Tuned  frequency  fkHzJ 


Q  of  Euned  circuit 

The  sensitivity  of  an  IF  amplifier  is 
determined  by  measuring  the  signal- 
to-noise  ratio.  In  the  past,  the  sensitiv- 
ity was  determined  by  comparing  the 
signal  level  to  noise  quieting  with  the 
result  indicated  in  decibels,  but  signal- 
tonoise  ratio  is  more  definitive  as  a 
measure  of  sensitivity. 

For  the  IF  amplifier  to  perform  prop- 
erly, it  should  have  sufficient  gain  to 
amplify  the  weak  signal  output  from 
the  mixer  to  a  level  sufficiently  high  to 
drive  a  detector.  Consider  the  fact  that 
an  IF  theoretically  could  function  with 
a  gain  of  perhaps  one,  and  doing  so 
might  not  generate  any  noise  that 
would  contribute  to  the  masking  of  an 
incoming  signal. 

The  question  arises  then  as  to  how 
the  signal  amplitude  could  be  raised  to 
be  usable  by  the  receiver  operator.  If 
the  signal  is  sufficiently  strong  to  be 
delectable,  the  increase  in  desired  am- 
plitude could  be  accomplished  all  in 
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Fig.  J.  A  diode  used  as  an  AM  detector. 


the  atidio  ampSner,  where  noise  gen- 
eration is  reasonably  easy  to  control. 
Although  this  concept  holds  some 
promise,  it  is  typical  to  have  consider- 
able signal  gain  in  the  IF  amplifier  be- 
cause some  detector  circuits  lue  very 
dependent  upon  the  incoming  signal 
level  being  above  a  threshold  value  for 
that  detector  to  function. 

Selection  of  the  proper  IF  amplifier 
frequency  is  important  and  is  the  deci- 
sion of  the  receiver  designer  If  the  IF 
passband  is  too  narrow,  a  tunable  re- 
ceiver will  be  difHcult  to  tune;  if  too 
wide,  the  receiver  may  not  be  selective 
enough.  There  are  many  standard  fre- 
quencies that  have  been  used  over  the 
years  for  the  IF,  with  455  kHz  and  10  7 
MHz  being  very  common.  Should  a 
low-frequency  IF  be  selected  for,  say,  a 
VHF/UHF  receiver,  the  potential  for 
images  is  very  high,  causing  severe  in- 
terference problems.  By  raising  the  IF 
amplifier  frequency,  the  interference 
can  be  reduced  and  possibly  elimi- 
nated. However,  the  bandwidth  of  the 
receiver  will  be  increased  and  may  al- 
low adjacent  channel  signals  to  enter 
the  receiver 

The  receiver  should  have  multiple 
conversions,  to  obtain  image  rejection 
and  to  achieve  a  narrow  passband.  If 
two  conversions  are  utilized,  the  re- 
ceiver is  called  a  double  conversion  re- 
ceiver This  is  shown  in  Fig,  2.  The 
receiver  has  a  desired  input  frequency 
of  155  MH/.  and  a  first  IF  of  20  MHz. 
The  oscillator  frequency  is  placed 
above  the  input  signal  to  eliminate  im- 
ages from  aircraft  at  1 1 5  MHz.  With 
the  oscillator  at  175  MHz,  the  image 
would  be  at  195  MHz.  The  high  fre- 
quency first  IF  stage  places  the  image 
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Fig.  4,  A  product  deicaor  implemented  u/Y/i  a  dmd-gate  FET, 


40  MHz  away  from  ihe  desired  incom- 
insi  sJLMial  and  essential  I  v  eliminates 
the  image  completely.  Then,  lo  obiain 
selecliviiv  in  the  reeei\er.  a  !ow-tre- 
quency  second  IF  al  455  kHz  is  used. 
The  seeond  ct>nversii>n  eonverls  tlie  20 
MH/  signal  to  455  kHz  by  beating  the 
20  MHz  signal  against  a  luw-lre- 
quency  oscillator  of  cither  19.545  or 
20.455  MHz, 

The  low-IVequcney  oscillator  may  he 
placed  above  or  below  the  high  IF  am- 
plifier frequency.  The  only  concern 
here  is  whether  the  harmonic  of  the 
low-trequency  osvciUator  signal  creates 
an  inierlerence  problem  at  ihc 
receiver's  ijiput  oT  155  MHz,  The 
eighth  harmoiuc  of  the  10.545  MHz 
frequency  is  156.36  MH/.  v^hieh  is 
1.36  MH/  away  from  the  desired  in- 
put at  155  MH/  and  little,  if  any.  in- 
ter! ere  nee  would  occur.  Bin  iT  inter- 
ference shauhl  t>ccnr,  the  20.455  MHz 
Cnequcncy  would  be  considered  as  an 
ahernaie  [ollowine  the  same  analysis. 

After  the  high-frequency  LF  moves 
the  imatre  outside  t)f  the  receiver's 
front  end  passband.  the  low-frequency 
IF  is  then  used  lo  narrow  the  pass  band 
to  provide  the  destred  selectivity. 

Convening  RP  from  one  frequency 
10  aiKslher  has  become  the  norm  in  re- 
ceiver design,  but  there  is  a  simpler  de- 
sign that  is  cuiTcntly  being  used  with 
success  in  the  ham  bands.  The  receiver 
is  a  direct  conversion  superhet  that  con- 
verts the  RF  directly  to  audio.  Direct 
conversion  eliminates  the  IF  amplifier, 
hut  docs  generate  a  new  set  of  problems 
requiring  resolution.  One  of  the  major 
issues  is  having  the  oscilluior  (LO) 
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operating  essenlially  at  the  same  fre- 
quency as  ilie  incoming  signal  As  a  re- 
sult, the  LO  output  must  be  isolated 
from  ihc  incoming  signal  path.  W  hen 
used  as  a  CW  receiver,  the  LO  doubles 
us  Ihc  BFO. 

Some  nonsynthesized  ham  band  re- 
ceivers use  a  crystal-controlled  first 
oscillator  thai  is  switched  to  ucbieve 
various  bands  and/or  band  sections. 
Each  band/sectit)ji  is  luned  bj  tuning 
the  frequency  of  the  second  conversion 
osciliaior.  The  objective  of  crystal- 
controlling  the  first  conversion  and 
tuning  the  second  is  to  pro\  ide  stability 
in  the  (Irsi  ctimerter  and  bandspread 
capability  with  the  second. 

In  the  past,  when  the  receiver  was  ti* 
be  used  lo  receive  FM  signals,  the  last 
stage  or  tw  o  of  the  IF  operated  as  an 
aniphlnde  limitcr  to  effectively  remove 
any  amplitude  variations  in  the  received 
signal  providing  FM  with  a  relatively 
noise-free  perfomiance.  Limiter  action 
was  cieaied  by  operating  ihe  stage  at  a 
hieh  sain  and  having  a  low  signal  salu- 
ration  threshold.  When  a  signal  was  re- 
ceived, ihe  limiter  w^ould  create  a  DC 
bias  relative  to  the  streneth  of  the  in- 
coming  FM  signal.  The  DC  bias  on  the 
input  would  reduce  the  dynamic  range 
of  the  stage,  causing  it  to  limit  its  am- 
plitude response.  In  other  words,  the 
output  amplitude  remained  lairly  con- 
slant  over  a  fairly  w  ide  range  of  input 
signal  amplitude  vai-ialions.  Since 
most  noise  creates  a  vohagc  amplitude 
change,  the  limiter  was  ef Ice  live  in 
stripping  the  noise  off  the  incoming 
signal  The  limiter  was  required  spe- 
cificaUv  when  the  FM  detector  was  a 


Foster- Sec  ley  discriminator,  which  was 

sensitive  to  both  amplitude  and  fre- 
quency signal  changes.  Other  types  of 
FM  detectors  lend  to  be  self- ampli- 
tude-limiting, which  eliminates  the  re- 
quirement for  having  IF  amplifier 
limiiers, 

H(vwever,  one  of  the  effective  fea- 
tures of  using  an  IF  amplifier  limiter  is 
thai  all  signals  reaching  an  FM  detec- 
tor will  be  of  equal  ampfitiTdc.  When 
the  signal  amplitude  lo  the  detector  is  a 
constant  the  recovered  audio  level  is 
then  a  function  of  the  frequency  devia- 
tion. For  the  user,  this  is  imponanl  be- 
cause all  received  signals  from  a 
specific  service  would  tend  lo  sound 
equally  loud.  Unlike  FM,  signals  re- 
cci\ed  bv  an  AM  receiver  will  have  an 
audita  recovery  thai  is  dependent  both 
upon  the  strength  of  the  received  sig- 
nal and  the  percenlage  of  mt>duIalion 
used.  Automatic  gain  control  (AGC), 
originallv  called  automatic  volume 
conlrol  (AVC),  w^as  utilized  lo  assist  in 
keeping  the  recovered  audio  level  at  a 
near-constanl  \alue  by  allempling  lo 
control  Ihe  sensitivity  of  the  overall  re- 
ceiver through  individual  stage  gain 
control 

Detectors 

In  the  discussion  of  receivers  up  un- 
til now,  tilde  concern  had  been  expressed 
regarding  ihe  type  of  modulaiion  dial  ex- 
ists on  the  received  signal  (carrier).  Each 
transmitted  signal  has  a  carrier  (present 
or  Mipprcssed)  that  has  been  modu- 
lated in  order  to  transfer  intelligence 
from  ihe  iransmilier  lo  the  receiver 
The  purpose  of  the  detector  Is  lo  de- 
modulate the  received  signal  and  re- 
cover the  modukuion.  To  ^ain  an 
understanding  of  how^  the  detector 
functiims.  Id's  discuss  typical  detcc* 
tors  for  each  modulation  type, 

AM  detector 

An  AM  detector  is  perfiaps  the  sim- 
plest of  ail  deleciors,  consi.sting  simply 
of  a  diode  (sec  Fig,  3),  The  diode  oper- 
ates as  a  half-wave  rectifier,  rectifying 
all  signals  that  appear  at  the  output  of  the 
IF  amplifier  The  detected  output  follows 
the  mtxlulation  envelope  of  the  received 
sioial  Once  the  signal  arrives  at  the 


detector,  the  carrier  is  no  longer  re- 
quired and  is  separated  from  the 
modulation  to  leave  just  ihc  audio.  To 
perform  this  operation,  an  RC  filter  is 
used,  usualJy  consisting  of  two  capaci- 
tors and  a  resistor  The  filler  is  typi- 
cally also  used  as  ihc  de-emphasis 
network  that  reshapes  ihe  recovered 
audio  to  make  it  sound  normaL  With- 
out the  de*emphasjs  network,  the  au- 
dio would  sound  "brilliant*'  with  an 
overabundance  of  highs.  During  the 
transmission  of  AM  signals,  the  higher 
audio  frequencies  tend  to  be  less  em- 
phasized than  the  lower  frequencies. 
As  a  result,  it  is  necessary  to  increase 
the  amplitude  of  the  higher  audio 
frequencies  through  pre-emphasis  to 
make  up  for  the  loss  during  transmis- 
sion. After  filtering  out  the  carrier,  the 
recovered  modulation  is  an  audio 
voltage  that  has  been  reshaped  to  match 
the  audio  entering  the  transmitter's 
microphone. 

Although  the  diode  detector  Wias 
most  suiluble  for  AM,  a  could  also  be 
used  for  slope  detecting  FM.  One  of 
the  difficulties  of  slope  detection  is  the 
loss  of  audio  amplitude  as  the  signal 
deviation  approaches  the  bandwidth 
of  the  IF,  creating  distortion  in  the 
recovered  audio. 

Product  detector 

In  the  case  of  single  sideband  (SSB), 
the  carrier  and  one  set  of  modulation 
sidebands  are  inlcntionally  suppressed 
at  the  transmitter,  leaving  only  one  set 
of  sidebands  to  be  transmitted.  When 
the  signal  arrives  at  the  receiver,  the 
carrier  must  then  be  restored  in  order 
to  demodulate  the  sideband  properly. 
Restoration  of  the  carrier  is  accom- 
plished by  using  a  local  oscillator  for 
*'carrier  reinsertion,"  All  of  the  trans- 
mitted intelligence  is  carried  in  one  set 
of  sidebands,  which  permits  the  sup- 
pression of  one  set  at  the  transmitter 
In  addition,  no  intelligence  is  transmit- 
ted in  the  carrier;  therefore,  suppress- 
ing the  carrier  and  one  sideband  allows 
all  of  the  available  transmitter  power 
to  be  applied  to  the  one  transmitted 
sideband. 

Another  form  of  amplitude  detector^ 
as  shown  in  Fig.  4,  is  the  product  de- 
tector used  for  dcmodylating  an  SSB 


signal.  There  are  many  different  circuit 
designs  available  for  use.  The  name 
"product"  comes  from  the  fact  thai  two 
incoming  signals  are  multiplied  to- 
gether to  form  liie  resulting  output. 
One  of  the  incoming  signals  is  the  lo- 
cal oscillator  used  for  carrier  reinser- 
tion, and  the  other  is  the  received 
signal  exiting  the  IE  The  carrier  rein- 
sertion level  is  fixed  in  amplitude  and, 
essentially,  added  to  the  incoming 
modulation  envelope  of  the  SSB  .sig- 
nal. The  resulting  output  is  an  audio 
voltage  that  follows  the  modulation 
envelope  pattern  of  the  transmitted  sig- 
nal. 

There  are  many  differing  designs  for 
a  product  detector,  but  each  does  es- 
sentially the  same  job  in  the  demodola* 
tion  process.  Of  concern  is  that  the 
local-carrier  amplitude  be  as  high  as  pos- 
sible  in  order  to  minimis  intermod- 
ulation  distortion  products,  yet  isola- 
tion is  essential  in  preventing  the  oscil- 
lator signal  from  feeding  back  into  the 

m 

As  in  the  AM  detector,  all  RF  signal 
energy  must  be  removed  before  the  au- 
dio  is  presented  to  the  audio  amplifier 
An  RC  filter  is  used  for  this  purpose. 

FM  detectors 

An  AM  detector  may  be  used  to  de- 
tect FM,  but  the  performance  of  the  re- 
ceiver would  be  poorer  than  if  an  FM 
detector  were  used,  An  FM  detector  is 
somewhat  more  complex  than  an  AM 
detector,  and  there  are  many  available. 
Each  operates  on  the  principle  of  con- 
verting a  changing  frequency  (deviated 
signal)  to  an  amplitude-changing  volt- 
age, where  the  method  of  detection 
may  relate  to  an  amplitude  change  as  a 
function  of  frequency,  a  phase  shift,  or 
a  detection  of  the  actual  frequency 
shift.  To  see  how  each  type  funcdons, 
let's  examine  a  few  of  the  typical  de- 
tectors used  over  the  years  of  receiver 
development. 

Foster-Seeley  dlscriininator 

A  Foster-Seeley  discriminator  as 
showTi  in  Fig.  5  was  the  staple  of  FM  de- 
tectors for  a  long  period  of  tinie.  It  was 
really  a  takeoff  on  the  AM  detector 
from  the  standpoint  that  it  is  sensi- 
tive  to  both  amplitude  and  frequency 
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Fig,  5»  Typka!  Foster-Seeky  FM  discriminator. 
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Fig,  6.  Typical  ratio  detector  for  FM  demodulation 
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Fig,  7,  Quadniliifc  detector  for  FM  demodulation  utilizing  an  MC3357.  The  quadrature 
coil  operates  at  90  degrees  from  the  signal  through  FL. 
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changes.  The  amplitude  sensitivity  as- 
pect was  "'cured''  by  preceding  the  de- 
tector with  an  IF  limiten  Then  the 
recovered  audio  amplitude  was  in  di- 
rect proportion  to  the  frequency  devia- 
tion. In.  looking  at  Fig.  5,  you  can  see 
that  a  coupling  capacitor  lies  the  top  of 
the  primary  winding  to  Ihe  center  tap 
of  the  secondary  winding,  and  both 
windings  are  tuned  to  rCxSonance  at  the 
intermediate  frequency.  As  a  resuU,  the 
secondary  whiding  is  provided  both 
inductive  and  capacitive  couphng  to 
the  primary,  developing  an  IF  voltage 
across  the  secondary,  which  is  90  de- 
grees out  of  phase  with  the  primiuy 
Each  diode  receives  an  equal  voltage 
to  be  rectified,  and  the  diode  output 
differential  will  be  zero  w4ien  the  car- 
rier is  centered  within  the  receiver's 
passband.  When  the  incoming  signal 
moves  (deviates)  to  one  side  or  the 
other  from  the  zero  point,  then  each  di- 
ode vvill  conduct  a  current  which  is 
proportional  to  the  frequency  shift 
from  zero.  This  results  in  a  differentia] 
vokage  produced  at  the  detector  output 
which  is  relative  in  magnitude  to  the 
amount  oi  deviation.  The  recovered 
audio  is  usually  filtered  and  shaped 
with  an  RC  filler  before  the  audio  volt- 
age is  presented  to  an  audio  amplifier. 

Ratio  detector   * 

Ratio  detectors,  as  show^n  in  Fig.  6, 
operate  on  the  same  principle  of  a  90- 
degree  phase  shift  between  primary 
and  secondary  w^indings  as  a  Foster- 
Seeley  discriminator.  However,  the 
voltage  developed  across  the  output 
circuit  remains  fairly  constant  because 
the  diodes  conduct  in  series,  aiding, 
not  opposing  as  in  a  discriminator.  The 
output  voltage  produced  across  the  5 
|aF  capacitor  is  proportional  to  the 
strength  of  the  received  signal,  tender- 
ing the  detector  insensitive  to  noise 
and  AM  signals.  The  large  capacitor  is 
used  to  provide  a  long  RC  time  con- 
stant for  limiting  amplitude  variations. 
Although  an  IF  Umiter  was  not  re-- 
quired  ahead  of  the  ratio  detector  for 
noise  elimination,  the  detector  w^as 
still  responsive  to  the  amplitude 
sti^ength  differences  between  received 
signals,  meaning  that  one  station 
might  sound  louder  than  another.  The 
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Fig-  #♦  PLL  FM  demoditlafor.  VCO  steering  voltage  follows  the  frequency  deviation  of 
the  incoming  signaL 


use  of  an  IF  limiler  **cured*'  that  problem 
when  the  need  was  critical. 

Audio  output  from  ihc  detector  was 
taken  from  the  center  tap  of  the  second- 
ary winding,  where  the  iMOWted  audio 
voltage  ampUtude  was  proportional  to 
the  shift  in  the  deviated  carrier. 

Quadrature  detector 

Quadrature  detectors  were  originally 
developed  for  TV  receivers  because 
they  were  inexpensive  and  easy  to 
implement.  However,  a  special  tube 
type  was  required  for  the  circuit.  Then, 
with  the  advent  of  solid  state  radios,  a 
solid  state  version  of  the  detector  was 
developed,  which  is  now  pretty  much  a 
standard  for  communications  radios. 
The  most  popular  IC  used  for  receiver 
IF  and  detector  circuits  is  the  MC3357, 
a  portion  of  which  is  shown  in  Fig,  7, 
which  incorporates  the  electronics  por- 
tion of  the  quadrature  detector  circuit. 
A  quadrature  coil  is  used  external  to 
the  IC  as  a  reference  signal  for  detect- 
ing the  deviation  of  a  received  signal. 
In  essence,  when  a  signal  is  received,  a 
portion  of  the  signal  is  split  off  and 
used  to  excite  the  quadrature  coil, 
causing  it  to  resonate  at  the  interme- 
diate frequency.  In  a  quadrature  de- 
tector, a  90-degrec  phase  shift  exists 
between  the  voltage  produced  by  the 
coii  and  the  incoming  signaL  The  two 
resulting  voltages  are  compared  and 
produce  an  audio  voltage  proportional 


to  the  signal  deviation.  An  RC  filter 
is  used  at  the  audio  output  to  shape 
the  audio  being  presented  to  the  audio 
amplifier. 

Phase  locked  loop  detector 

Phase  locked  loops  (PLL)  are  used 
for  many  purposes.  One  of  the  prime 
ones  is  generating  a  multitude  of  avail- 
able frequencies,  each  having  the  sta- 
bility of  a  crystal.  Using  the  PLL  as  a 
detector,  as  shown  in  Fig,  8,  follows 
the  principle  of  tuning  the  VCO  lo  the 
intermediate  frequency  and  allowing 
the  VCO  to  lock  to  the  incoming  sig- 
naL A  phase  detector  exists  between 
ihe  VCO  and  the  incoming  reference 
signal  and  is  used  to  compare  the 
phase  of  the  two  signals.  The  phase 
dilTerence  between  the  two  input  ter- 
minals is  90  degrees,  and  a  DC  output 
voltage  will  be  produced  which  is  pro- 
portional to  the  difference  in  the  phase 
between  the  two  signals.  A  long  time 
constant  is  ulili/ed  at  the  steering  volt- 
age input  to  die  VCO,  to  prevent  the 
VCO  from  following  the  deviation  of 
the  incoming  signaL  What  this  means 
is  that  the  steering  voltage,  while  at- 
tempting to  drive  the  VCO,  will  be 
proportional  in  magnitude  to  the 
amount  of  deviation  of  the  incoming 
signaL  Audio  is  then  recovered  from 
the  steering  voltage  line  between  the 
phase  detector  and  the  VCO.  Three  of 
the  more  popular  PLL  detector  ICs 
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have  been  the  NE560,  NE565,  and  the 
4046.  A  resistor  and  capacitor  are  used 
for  adjusting  the  frequency  lock  range 
of  the  internal  VCO. 

Next  time:  Accessory  circuits  can 
make  superhet  receivers  more  user- 
friendly,  as  well  as  adaptable  lo  many 
applications. 
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Linking  Repeater  Controller 


, . .  Mid  get  with  the  program. 
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Pembroke  NH  03275 
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The  unexpcclcd  success  of  our  ear- 
lier rcpcaier  controller  project 
("Build  a  $60  Talking  Repealer  Con- 
iroller;^  QSL  February  1997).  includ- 
ing user  feedback,  prompied  us  lo 
dcsian  another  low-ens t  conirollcr 
project.  NHRC-2  users  wanled  another 
simple  repealer  conirollcr  wiih  linking 
capability.  We  thoughi  ahoui  iheir  re- 
qacsLs  tor  a  while*  and  ihen  ue  de- 
signed this  project:  the  XHRC-4 
Linking  Repeater  Conlrollen  You'll 
llnd  information  about  kits  and  as- 
sembled and  lesled  units  at  the  end  of 
ihis  article. 

The  NHRC-4  conLrodcr  will  easily 
integrate  lo  any  repeater.  It  has  two  ra- 
dio ports:  primary  and  secondary.  The 
primary  port  supports  a  normal  full- 
duplex  repeater,  while  the  secondary^ 
one  can  be  used  for  a  remote  base,  a 
link  radio,  or  a  "slave"  repeater. 

The  controller  supports  all  the  stan- 
dard controller  lealures:  CW  ID,  cour- 
tesy tones,  and  timers  for  the  ID; 
''hang"  or  "tair*  tinier:  and  an  indi- 
vidual limeout  timer  lor  each  port.  The 
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CW  messages,  timer  values,  and  other 
parameters  are  all  programmed  over 
the  air  with  DTMF  command  se- 
quences. The  controller  has  LED  indi- 
cators for  PTT  and  CAS  lor  each  port, 
and  a  DTMF  indicator  for  the  primary 
port.  There  are  e?cpansion  conncclors 
for  both  ports  to  support  external  digi- 
tal delay  boards,  which  can  eliminate 
squelch  tails  and  the  leading  edge  of 
DTMF  sequences. 

Each  port  can  have  a  distinct  cour- 
tesy tone  lo  indicate  to  repealer  users 
which  receivers  are  active.  There  are 
Hve  different  events  that  can  trigger  a 
courtesy  lone,  arid  each  tone  can  be 
programmed  independently.  The  five 
events  are:  the  primary  porl^s  receiver 
dropping:  the  primary  port's  receiver 
dropping  while  the  secondary  port^s 
receiver  is  active  and  "alert  mode"  is 
^selected:  the  primary  port's  receiver 
dropping  when  the  secondary  port's 
transmitter  is  enabled:  the  secondary 
port's  receiver  dropping;  and  the  second- 
ary port's  rcceiver  dropping  when  the 
secondai7  pon's  U"ansiiiitter  is  enabled. 


There  are  four  different  modes  for 
the  secondary  port.  The  secondary  purl 
can  be  off,  where  nothing  is  received, 
transmitted,  or  otherwise  indicated 
from  the  secondary  port.  It  can  be  in 
"alert  mode,"  where  activity  on  its  re- 
ceiver is  indicated  by  a  distinctive 
courtesy  tone  on  when  the  primary 
port's  receiver  drops.  (This  mode  is 
particularly  useful  in  the  remote-base 
environmeni  to  indicate  channel  activ- 
ity without  having  to  actually  listen  to 
the  channel  activity  on  the  remote 
base)  The  secondary  port  can  also  be 
in  ^'monitor  mode,"  where  its  receiver 
audio  is  transmitted  over  the  primary 
port's  transmitter.  A  unique  courtesy 
tone  indicates  that  the  repeated  signal 
originated  from  the  secondary^  port. 
The  fourth  mode  is  the  "transmit* 
mode,  where  the  secondar>'  port  trans- 
niiits  the  signal  received  ivn  the  primary 
port's  receiver,  and  the  primary  port's 
transmitter  repeats  both  the  primary 
and  secondary  port's  audio. 

The  secondary  port's  PTT  (push- 
to-ialk)  signal  can  be  programmed  Lo 


follow  Ihe  primar)'  port's  CAS  (car- 
rier-aciivated  switch)  signal,  or  the  pri- 
mary purrs  PTT  signal.  Following  the 
CAS  signal  is  typical  for  remote  base 
and  linking  applications,  and  follow- 
ing the  primary  port's  PTT  signal  is 
typical  for  a  slave  repeater. 

The  controller  also  has  one  digital 
control  output.  Thiii  ouLpul  can  be 
turned  on  or  off  or  be  pulsed  by  DTMF 
remote  control,  or  the  output  can  be 
configured  to  operate  a  transmitter  fan, 
which  will  be  turned  on  when  the 
transmitter  is  turned  on,  and  run  for  a 
programmable  amount  of  time  after 
the  transmitter  turns  off. 

Circuit  description 

The  controller's  circuitry  is  quite 
simple,  consisting  of  some  digital  level 
conversion  networks  for  the  CAS  and 
PTT  interfaces,  audio  mixing  and  gat- 
ing, and  DTMF  reception,  all  orches- 
trated by  a  Microchip  PIC  16F84 
microcontroller.  The  16F84  manages  all 
controller  functions.  It  provides  internal 
EEPROM  to  store  the  controller's 
program,  as  well  as  the  aser-program- 
inable  CW  messages,  timer  values,  and 
so  forth,  and  RAM  for  the  program's 
operating  variables, 

DTMF  is  decoded  by  a  Tel-Tone 
M8870  DTMF  receiver,  which  also 
supplies  the  16F84  with  a  clock  signal. 
A  quad  op  amp,  a  voltage  regulator, 
and  a  handful  of  discrete  components 
round  out  the  design. 

The  circuit  alone  would  do  nothing 
without  the  custom  software  pro- 
grammed into  the  16F84,  The  control 
program  contains  approximately  900 
instructions.  The  software  providra  all 
the  logic,  and  generates  the  timers  and 
programmable  courtesy  tones  for  the 
controller. 

Electrical  connections 

The  controller  uses  an  eight-pin, 
0.1 00  header  for  all  the  primary  radio's 
signals  and  DC  power;  a  six-pin^  0. 100 
header  for  the  secondary  radio's  sig- 
nals; and  a  six-pin,  0/100  header  for  an 
external  TS-32  CTCSS  encoder/decoder 
for  the  primary  radio.  In  addition,  it  has 
two  four-pin,  0.100  connectors  to  sup- 
port optional  NHRC-DAD  digital  audio 
delays  for  both  radio  ports. 


Each  ^idio  port  requires  audio  and  a 
signal  present  indication  (CAS)  from 
its  receiver,  and  supplies  transmit  au- 
dio and  PTT  to  its  transmitter.  The 
controller  requires  13.8  VDC  for  power, 
which  is  provided  on  the  primar>' 
radio's  connector.  (Be  very  careful 
when  wiring  DC  power  to  ihe  control- 
ler— reverse  polarity  will  severely 
damage  the  conlrullcr) 

Receiver  audio  can  typically  be 
taken  from  the  high  side  of  the  squelch 
control.  This  audio  must  be  de-empha- 
sized w  ith  the  controller's  de-emphasis 
circuit,  which  provides  a  -6  dB/octave 
slope.  Optionally,  audio  can  be  taken 
from  later  in  the  receiver's  audio 
chain,  where  it  is  already  de-empha- 
sized. Care  must  be  taken  that  this 
source  of  audio  is  not  subject  to  adjust- 
ment by  the  radio's  volume  control.  If 
the  receiver  audio  has  not  been  prop- 
erly de-emphasized,  either  in  the  re- 
ceiver itself  or  on  the  controller  board, 
the  repeater  will  have  a  very  "tinny," 
unnatural  sound  to  it.  The  NHRC'4 
repeater  controller  can  be  built  with 
a  de-emphasis  circuit  populated  on 
the  printed  circuit  board,  for  "Hat'* 
audio  response.  To  install  the  de-em* 
phasis  filler,  two  100  k  resistors  must 
be  removed,  and  51  k  and  510  k  resis- 
tors added,  as  well  as  a  ,0068  (iF. 
Consult  the  NHRC-4  Repealer  Control- 
ler (audio)  schematic  for  modification 
instriictions. 

The  receiver  must  provide  a  signal 
present  indication  (also  called  CAS, 
COR,  RUS)  to  the  controller,  Tlie  con- 
troller requires  an  "aciive*high"  signal 
here.  If  your  radio  only  has  '^active- 
low"  signaling  available,  a  simple  in- 
verter can  be  constructed  with  a 
2N3906  and  a  4.7  k  resistor.  Connect 
the  emitter  of  the  transistor  to  a  source 
of  positive  voltage,  the  collector  to  ihe 
controller's  CAS  terminal,  and  the 
base  to  the  active-low  signal  through 
the  4,7  k  resistor 

Transmitter  audio  can  be  fed  directly 
into  the  microphone  input  of  the  trans- 
mitter. VR5  is  the  master  Ie%  el  conu-ol 
for  the  primary  radio,  used  to  set  the 
audio  level  into  the  transmitter.  VR2  is 
the  master  level  control  for  the  second- 
ary radio.  The  transmitter's  deviation 
j  limiter  (sometimes  called  IDC)  should 
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ite  set  such  that  the  transmitter  cannot 
o\  crdevime,  regardless  ul  input  signal 
level. 

One  way  to  adjust  transmiuer  devia- 
tion is  to  set  the  transmiller  deviation 
limiU:r  wide  open  (unliniiied),  adjust 
the  controller's  master  output  until  the 
transmitter  is  slightly  ovcrdeviating, 
and  then  set  the  transm liter's  devia- 
tion limiter  to  limit  just  below  5  kHz 
deviation.  Then  reduce  the  coolroller's 
master  output  until  the  transmitted  au- 
dio does  not  sound  compressed  or 
clipped,  TrunsmitlLT  deviation  should 
be  adjusted  with  a  service  monitor  or 
deviation  meter. 

Transmitter  keying  is  provided  by  a 
power  MOSFET  (Q2/Q6)  configured  in 
an  open-drain  circuit.  This  can  be  used 
to  key  many  transmitters  directly.  The 
MOSFET  essentially  provides  a  clo- 
sure to  ground  for  PTT,  For  other  trans- 
mitters, the  MOSFET  can  drive  a  small 
relay  to  key  tlic  radio.  Although  this 
MOSFET  can  handle  several  amps,  we 
recommend  that  no  more  dian  5tX)  mA 
of  current  he  drawn  Ihroush  it, 

J    r 

The  LED  status  indicators 

The  NHRC-4  repeater  controller  is 
equipped  with  five  status  LEDs  that 
aid  in  setup  and  troubleshooting.  There 
are  green  LEDs  for  each  radio  port  that 
indicate  that  the  controller  is  getting  a 
valid  CAS  (carrier-operated  switch) 
and,  if  a  CTCSS  decoder  is  connected, 
a  valid  CTCSS  decode  signaK  This 
LED  should  light  when  the  repealer's 
receiver  is  active  and,  if  a  CTCSS  de- 
coder is  present,  indicate  that  the  cor- 
rect CTCSS  tone  is  present.  The 
yellow  LED  indicates  that  a  DTMF 


signal  is  being  decoded  on  the  primar>' 
receiver.  This  LED  should  light  for  the 
entire  duration  that  the  DTMF  i;ignal  is 
present  on  the  primary  receiver.  The 
red  LEDs  indicate  transmit.  These 
LEDs  w ill  light  when  each  transmitter 
is  transmitting.  The  LEDS  can  be  dis- 
abled to  reduce  the  power  consump- 
tion of  the  controller  Remove  jumper 
JP2  to  disable  the  LEDS. 

TS-32  hookup 

Connector  J3  is  a  six -pin  header  that 
allows  the  easy  installation  of  an  optional 
Communications  Specialists  TS*32  for 
CTCSS  decode  and  possibly  encode. 
The  TS*32  must  have  the  JU-2  jumper 
cut.  If  you  want  to  be  able  to  disable 
the  CTCSS  requirement,  install  a  switch 
on  the  HANGUP  lead,  or  you  could  w  ire 
the  HANGUP  lead  to  the  J I  Fan/Di^tal 
Output  pin  to  allow  remote  enable/ 
disable  of  the  CTCSS  ret]uiremeni. 

If  you  like,  you  can  wire  the  TS-32's 
ENCODE  OUT  pin  into  your 
transmitter's  CTCSS  input  to  encode 
PL  on  the  repeater's  output.  The  TS-32 
is  normally  configured  with  its  high- 
pass  filter  in-circuit  to  remove  re- 
ceived CTCSS  tones.  Jumper  JPl  on 
the  controller  board  must  be  removed 
when  the  TS-32  high- pass  filter  is 
used.  If  the  TS-32  is  not  installed,  then 
jumper  JPl  must  be  installed  in  order 
for  audio  to  pass  through  the  control- 
ler. Consult  the  TS-32  INSTRUC- 
TION SHEET  for  details  on  setting  the 
CTCSS  frequency. 

Installing  the  audio  delay 

The  audio  delay  for  the  primary-  ra- 
dio simply  plugs  into  J4.  The  audio  de- 
lay for  the  secondary  radio  pkigs  into 
J 5.  If  the  audio  delav  is  not  installed,  a 
jumper  between  pins  2  and  3  of  the 
port's  delay  connector  must  be  in- 
stalled^ or  the  controller  will  not  pass 
audio. 

Using  the  digital  output 

The  NHRC-4  Repeater  Controller 
has  a  digital  output  that  can  be  used  for 

various  remote  control  applications  or 
to  control  a  fan  on  the  repeater's  trans- 
mitter. The  digital  output  is  an  open- 
drain  into  a  power  MOSFET,  which  is 


capable  of  sinking  quite  a  bit  of  cur- 
rent, hut  we  recommend  a  maxinnim 
load  of  about  500  mA.  Use  a  relay  to 
drive  larger  loads.  The  open-drain  out- 
put can  be  used  to  gate  the 
HOOKSWITCH  signal  to  a  TS  32  or 
other  CTCSS  decoder  Software  al- 
lows the  output  to  be  enabled,  dis- 
abled, or  pulsed.  In  fan  control  mode, 
this  output  will  be  turned  on  when  the 
transmitter  is  turned  on.  and  turned  off 
a  programmable  amount  of  time  after 
the  u*ansmitter  is  turned  off. 

A4fiisting  the  audio  leveb 

Preset  all  potentiometers  to  mid- 
range.  Key  a  radio  on  the  primary  in- 
put IVequency,  send  some  louchlones^ 
and  adjust  VR4  (the  primary  receiver 
level)  until  DTMF  decoding  i^  reliably 
indicated  bv  vellow  LED  D5. 

The  primary  radio's  transmit  dc\ia- 
tion  is  set  with  VR5  (the  primary 
transmitter  master  level)  on  the  con- 
u^oller  board  and  the  transmitters  de- 
viation/modulation control.  The  kev  to 
properly  adjusting  these  controls  is  to 
remember  that  the  limiter  in  the  trans- 
mitter is  after  VR2  but  probably  before 
the  transmitter's  deviation/modulation 
conlroL  The  transmitter's  deviation/ 
modulation  control  will  set  the  actual 
peak  deviation,  and  VR5  will  set  the 
level  into  the  transmitter.  You  do  not 
want  excessive  limiting  on  normal 
speech  going  through  the  repeater;  it 
sounds  bad  and  tends  to  **pump  up^' 
background  noise.  On  the  other  hand, 
some  limiting  is  desirable.  An  oscillo- 
scope connected  to  the  audio  output  of 
a  receiver  tuned  to  the  transmitter's 
frequency  wilt  show  limiting  as  the  au- 
dio gets  ^'Hat-lopped"  or  clipped  by  the 
limiter.  Ideally,  a  4.5  kHz.  deviation 
signal  input  to  the  repeater  should  re- 
sult in  a  4.5  kHz  deviation  output,  and 
5_5  kHz  of  input  deviation  should  re- 
sult in  just  under  5.0  kHz  of  deviation 
out  of  the  repeater  A  service  monitor 
(or  two),  deviation  meter,  and/or  a  sig- 
nal generator  are  necessary  to  do  this 
job  right. 

The  secondary  radio's  transmit  de- 
viation is  set  with  VR2  (the  secondary 
transmitter  master  level).  Enable  the 
secondary  transmitter,  and  adjust  VR2 
for  proper  transmit  deviation,  similarly 
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to  what  was  done  with  VR5.  Enable 
the  secondary  receiver,  and  adjust  VRl 
for  reasonable  deviaiion  on  the  en- 
abled iransmiliers  when  a  signal  is  re- 
ceived on  the  secondary  receiver 

Adjust  VR6  (the  beep  level  J  to  set 
the  counesy  lone  and  CW  tone  level. 

VR3  is  used  lo  set  the  receiver  au- 
dio mix  level,  and  niav  nni  need  in  be 
adjusted  from  midpoint. 

Programminji  the  cunt  roller 

The  controller's  programmfng  is 
protected  from  unauth<irtzed  access  by 
a  four-digit  secret  piisscnde.  The  con- 
troller is  pnig rammed  by  eighl-digil 
DTMF  commaiid'^  that  all  beirin  with 
the  four-digit  passcode.  Throughout 
ihis  manual,  commands  will  be  shown 
as  ppppNNNN,  where  pppp  li^iesertts 
the  passcode.  and  NNNN  is  the  actual 
command  to  the  controller 

In  order  lo  save  space  in  the  micro- 
processor memor}\  the  NHRC-4  re- 
peater controller  represents  all  numbers 
in  "hexadecimar"  notation.  Hexadeci- 
mal or  **hex'*  for  short,  is  a  base*16 
number  format  that  alU^ws  an  eight-bii 
number  lo  be  represented  in  two  digits. 
Hex  numbers  are  0,  1 ,  2,  3,  4,  5,  6,  7,  8, 
9,  A,  B,  C,  D,  E.  and  R  Converting 
decimal  (the  normal  base- 10  numbers 
that  10- fingered  humans  prefer)  to  hex 
is  simple.  Divide  the  decimal  number 
by  16  to  get  tlie  first  hex  digit  { 10=A, 
II  =B.  ]2=C  13=D,  14=E.  ]5=F),  the 
remainder  is  the  second  hex  digit.  For 
example,  60  decimal  -  3  x  16+  12  = 
3C  hex.  Any  decimal  number  from  0  lo 
255  may  be  represented  in  only  two 
hex  digits.  Many  scientific  calculators 
can  convert  bciwecn  these  two  number 
systems,  and  the  Windows  95  calculator 
can,  too,  if  the  ^scientilic"  view  is  se- 
lected. We  provide  a  World  Wide  Web 
page  that  can  generate  all  the  program- 
ming data  for  tlie  NHRC^  controller 
quickly  and  easily;  see  [htip://w^^. 
nhrc,nel/nhrc4/nhrc4prog.htmI],  A  16- 
key  DTMF  pad  has  keys  0-9  and  A-D, 
which  map  directly  lo  their  correspond- 
ing hex  digits.  Use  the  *  key  for  digit  E 
and  the  #  key  for  digit  F  A  16'key 
DTMF  pad  is  Required  to  program  the 
conlfoUeL  (Note:  Ail  pwgrammmg  of  the 
NHRC-4  must  be  transmitted  to  the  ra- 
dio attached  to  the  primary  radio  port.) 


The  controller  will  need  to  be  initial- 
ized lo  allow  you  lo  set  your  secret 
passcode.  Initializing  the  controller 
also  resets  all  programmable  scUings 
to  the  initial  defaults,  including  the 
CW  ID  message.  It  should  not  be  nec- 
essary to  initialize  the  controller  again, 
unless  vou  want  to  change  the 
passcode.  The  only  way  to  change  the 
pusscode  is  io  mitiaUze  the  controller. 

To  initialize  the  controller,  remove 
power  and  install  the  initialize  jumper 
(JP3).  Apply  power  to  the  controller, 
and  after  a  few  seconds,  remove  the 
initialize  jumper  The  controller  is  now 
in  the  initialize  mode.  If  you 
"kerchunk"  the  primary  port's  receiver 
now;  it  will  send  the  default  CW  ID  df 
•^DE  NHRC/4*\  Now  transmit  rinio  the 
primarj"  receiver)  your  four-digit  pass- 
code.  The  controller  will  respond  by 
sendins  "OK"  in  CW  otice.  The  con- 
troUer  will  store  the  paslscode  and  ihe 
main  repeater  will  be  enabled. 

All  programming  is  done  by  cnier- 
ing  eight-digit  DTMF  sequences.  The 
first  four  digits  are  the  passcode  cho- 
sen at  initialization.  The  next  two  di^- 
its  are  an  address  or  a  ftmciion  code. 
The  last  two  dibits  are  the  data  for  ad- 
dress  or  function.  To  enter  program- 
ming information,  you  must  key  your 
radio,  enter  the  eight  digius,  then 
unkey.  If  the  controller  understands 
your  sequence,   it  will  respond  with 


''OK"  in  CW.  If  there  is  an  eixor  in  your 
sequence,  but  the  passcode  is  good,  die 
ct>ntroller  will  respond  wiili  "NG'\  If  the 
conu\)ller  does  not  understand  youi" 
command  at  alK  it  will  not  respond  wiih 
anything  other  than  a  courtesy  beep,  and 
then  only  if  tlie  courtesy  beep  is  enabled. 
If  Ihe  controller  is  disabled,  and  an 
unrecogni2ed  command  is  entered, 
no  response  will  be  transmitted  at  all 

The  NHRC-4  Repeater  Controller 
provides  several  timers  which  control 
the  operation  of  your  repeater.  The 
Hang  Timer  controls  ho\s  long  the  re- 
pealer will  continue  to  transmit  after  a 
received  signal  drops.  This  is  often 
called  the  repeater  s  'laiL  '  The  tail  is 
useful  lo  eliminate  anni)ying  squelch 
crashes  on  users'  radios.  A?*  long  as  a 
reply  is  transmitted  before  the  hang 
timer  expires,  the  repeater  will  not 
drop,  which  would  cause  a  squelch 
crash  in  the  users'  radios. 

The  Tiiueoui  Tuner  controls  the 
maximum  duration  of  the  retransmis- 
sion of  a  received  signal.  U  is  more 
of  a  safety  measure  to  protect  the  re- 
peater from  damage  than  a  way  to  dis- 
courage long-w  inded  users,  even  though 
it  is  often  used  that  w^ay.  The  NHRC-4 
has  a  separate  dmeouL  timer  lor  cllcU 
port.  The  timeout  timer(s)  can  be  dis- 
abled by  programming  a  0  lengtli. 

Continued  on  page  32 


DTMF  Command 

Address 

Data 

1 ^..    1J. 

Description  /  Purpose 

pppp2609 

26 

09             1 

D 

pppp2702 

1           27 

02 

m 

pppp2B0Q 

28 

00 

space 

pppp2905 

29 

05 

N 

pppp2A3* 

2A 

3E 

1 

pppp2 BOD 

2B 

OD 

K 

pppp2C09 

1          2C          1 

09 

D                       i 

pppp2D0# 

20 

OF 

o 

pppp2*29 

2E 

29 

/ 

pppp2#0A 

2F 

OA 

R               1 

pppp30## 

30 

FF 

end  of  message  marker 
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Build  the.  NHRC-4 

conUnaed  from  pnge  31 

The  ID  Tinier  scis  the  maximum  du- 
ration hclwccii  transmissions  of  the 
repeater's  ID  mcssage(s).  (Note:  The 
NHRC-4  may  rransmif  an  ID  message 
before  the  tinwr  expires  in  order  to  avoid 
fratrsmitfin^ii  the  ID  message  nhile  a 
user  is  rransmirdngj  The  timer  values 
are  su>rcd  as  an  cighi-hit  value  which 
allows  a  ranse  ofO  to  255.  Some  of  the 
timers  require  high-resolution  liming 
of  short  durations,  and  others  require 
lower  rcsuluLiun  timing  of  longer  dura- 
tions. There  rare,  timers'  values  are 
scaled  by  either  1/lU.  L  or  10  seconds, 
depending  on  the  application. 

To  pn)gram  a  timer  value,  enter  the 
ftmrnJigit  passctKle,  the  tinier  address, 
and  the  timer  value,  ^'aled  appropriately. 
For  ex  am  [lie.  to  program  the  Hang 
Timer  for  10  seconds,  enter  pppi>()264. 
where  pppp  is  your  secret  passcode,  02 
is  the  hang  timer  address,  and  64  is  the 
hexadecimal  value  for  HX),  which  wxmld 
be  10,0  seconds. 

CW  messLigc.s  ajv  progiunmied  by  stor- 
ina  CW  character  codes  into  memtirx^  ad- 
dresses.  Select  the  memory  address  from 
the  "mcmor\'  map"  lahle,  and  select  tlie 
CWch^iraclcr  code  from  liie  "Moiiic  CikJc 
OiLU'acler  Enctxllng*'  uihle.  For  example, 
to  program  the  CW  ID  me^^sage  with 
'DE  NIKDO/R;^  you  wtnild  use  the 
sequences  shown  in  Table  L 

The  CW  ID  can  stoiv  a  message  of  up 
to  20  characters.  Do  not  exceed  20  char- 
acters. Be  sure  to  include  the  end-of- 
message  character  (FF)  at  the  end  of 
each  message. 


Controller  features  can  be  enabled 
with  the  use  oT  the  configuration  flag 
bits  (see  Table  2).  These  bits  are  en- 
coded in  a  single  byte,  which  is  pro- 
grammed into  the  controller  al  address 
OL  Multiple  tlag  bits  can  be  selected 
by  adding  their  hex  weights. 

For  example,  to  set  up  a  controller 
with  an  audio  delay  on  each  port,  and 
configure  the  digital  output  ftvr  fan 
control,  you  would  add  02,  04,  and 
10  to  produce  hex  16,  which  you 
would  then  program  into  address  01 
in  the  controller  v\  ith  this  command: 
ppppOI31.  In  addition  lo  programming 
the  ilag  bits  as  a  group  using  address 
OL  the  coniroller  supports  commands 
to  set  or  clear  these  hits  individually. 
Command  60  is  used  lo  clear  (zero)  a 
specified  configuration  bit,  and  com- 
mand 61  is  used  to  sel  (one)  a  speci- 
fied configuration  bit.  For  example,  to 
set  (turn  on)  bit  3  fio  suppress  DTMF 
muting),  enter  the  Ibllowing  com- 
mand; pppp6I03,  To  clear  bit  3  and 
enable  the  DTMF  muting,  enter  this 
command:  pppp6003.  Note  that  the  hit 
number,  not  its  hex  weight,  is  used  for 
commands  60  and  61. 

The  five  different  courtesy  tones  arc 
each  individually  programmable,  and 
can  be  unique  for  each  event,  pro- 
grammed to  be  the  same  as  other 
events,  or  pro ii rammed  empty  to  he  si- 
lent. The  NHRC-4  will  play  the  appro- 
priate courtesy  tones  500  milliseconds 
(1/2  second)  after  a  receiver  drops*  The 
courtesy  tones  all  consist  ol'  four  100 
millisecond  (I /ID  second)  segments. 
Each  segment  can  be  no  tone,  low  tone 


{a  *'boop/'  about  440  hertz),  or  high 
tone  (a  ^'beep,"  about  880  hertz).  IT  all 
tour  segments  are  programmed  as  no 
lone,  the  courtesy  tone  will  be  dis- 
abled. Each  segment  is  encoded  as  a 
dibit  (pair  of  bits)  where  00  is  no  tone, 

01  is  a  beep,  and  1 1  is  a  hoop.  The  lour 
segments  arc  ordered  into  a  byte, 
startinii  from  the  LSB.  If  this  sounds 
confusing  to  you,  then  use  the  pro- 
gramming generator  Web  page  to 
chanee  the  courtesy  tones. 

The  radio  pons  can  be  disabled  or 
enabled  bv  remote  control  bv  setlini! 
the  code  for  the  operational  mode  in 
location  00.  Program  location  00  lo  00 
to  completely  disable  the  system.  A 
\aluc  tvfOl  enables  the  primary  repeater, 

02  enables  alert  mode  for  the  secondary 
port,  03  enables  monitor  mode  for  the 
second  ptirt.  and  04  enables  ininsmil 
mode  for  the  secondarj  port. 

We  have  found  that  the  NHRC-4 
controller  suited  our  linking  needs, 
and  we  hope  you  will  find  the  control- 
ler project  useful,  too.  We  want  to 
thank  our  wives — ^Danielle,  Ruth,  and 
Sharon — for  putting  up  with  us. 

Partial  kits,  which  include  the 
printed  circuit  board,  a  programmed 
P1C16F84,  an  M8870  DTMF  decoder, 
and  printed  assembly  and  operating 
manuals,  are  available  from  us  for  $39 
plus  $5.50  shipping  and  handling.  As- 
sembled and  tested  controllers  are 
available  for  $149  plus  $5.50  shijiping 
and  handling.  Please  contact  NHRC 
Repeater  Controllers.  444  Micol  Road. 
Pembroke  NH  03275:  or  see  our  Web 
site  at  |htip://www,iihrc,net]. 


Radio  Bookshop 


Phmc  HlK)-274-7373  m  i-iH -924-0058.  FAX 
603-924-^61 3.  nr  see  order  form  un  pu^e  64  for 
ordering  i n I i>n nation. 

Crystal  Set  Projects 

This  IftfJ-pagc  k>ni  has  15  pmjecfSF^IMilir 
your  junior  op\  L';m  build-  ll  docsn^t  Like  a 
well-sUKkcd  junk  box  lo  build  these  ur>'sml 
radios.  You  can  iHiild  'em  into  match  boxes, 
cisar  boxes,  or  anvihing  else  that's  handv. 
Some  even  lunc  the  shtiri  wave  bands!  Pub- 
Ihhcd  by  The  Xtal  Sei  Sociciy.  Siari  has  in^ 
some  fun!   $15, 


Bit 

Hex  Weight 

Binary  Value 

Feature 

0 

01 

00000001 

secondary  port  is  duplex  repeater 

1 

02 

0C000010 

I       audio  delay  on  primary  receiver 

,     2 

04 

00000100 

audio  delay  on  secondary  receiver 

3 

08 

00001000 

disable  DTMF  mutirig               1 

4 

10 

00010000 

j           digital  output  is  fan  control           i, 

5 

20 

00100000 

reserved                          j 

6 

40 

01000000 

resen/ed                         i 

7 

80 

1 0000000 

reserved 

Table!.  Configura  lion  flag  l>its. 
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Specirl  euents 


Listings  are  free  of  charge  as  space  permits.  Please  send  us 
your  Special  Event  two  months  in  advance  of  the  issue  you 
want  it  to  appear  in.  For  example,  if  you  want  it  to  appear  in 
the  December  issue,  we  should  receive  it  by  Sept.  30.  Provide 
a  dean  concise  summary  of  the  essential  details  about  your 
Special  Event 


AUG  29 

WESTON,  WV  The  West  Virginia 
State  Radio  Council  will  hold  its 
40th  annual  Hamfest  and  ARRL 
Convention  August  29th  at  the 
Jackson's  Mill  State  Conference 
Center  in  Weston,  West  Virginia. 
Roa  market  and  tailgate  spaces 
available.  For  more  info  contact 
[wvsarc@ qls.net};  or  Patrick  Shea 
NSMIN,  Rt  4  Box  365E  Weston 
WV  26452. 

SEPTS 

CARP,  ONTARIO,  CANADA  The 

Ottawa  ARC  (OARC).  Inc.,  is 
pleased  to  announce  its  2nd 
Annual  Hamfest.  The  event  will  be 
held  Saturday,  Sept.  5th,  1Qa.m.- 
1  p.m.  on  the  Carp  Agricultural 
Fair  Grounds  (at  Falldown  Lane) 
in  Carp,  Take  Highway  41 7  to  the 
Carp  Road  exit,  north  to  the 
fairground.  Tabfes  are  $10  each^ 
pi  us  admission;  tailgate  spaces  $5 
each,  plus  admission.  General 
admission  is  $3.  For  info  conlact 
Jim  Cummings  VE3XJ,  (613)  446- 
1225;  E-mail  [flQamarket@oarc. 
net}.  Take  a  peek  at  [http:// 
oarcnst/flBamarkBl]  on  the  Web. 
The  OARC  Hamfest  is  held  at  the 
Carp  Agricultural  Fair  Grounds  at 
the  same  time  as  the  Carp 
Farmer's  Market,  so  an  additional 
bonus  is  that  guests  can  also 
enjoy  stocking  up  on  farm-fresh 
produce,  and  crafts  from  local 
artisans, 

UNIONTOWN,  PA  Saturday. 
Sept  5th.  ihe  Uniontown  ARC  will 
Jnold  its  49th  annual  Gabfest  at  the 
club  grounds  located  on  Old 
Pittsburgh  Rd.,  just  north  of  the 
intersection  ol  Rts.  51  and  119, 
Free  parking  and  free  tailgate 
space  with  registration.  The  event 
starts  at  8  am.  Talk-in  is  on 
147,045(+)  and  147.255(+).  Table 
space  available.  For  more  info 
contact  Cart  WA3HQK  or  Joyce 
KA3CUT  Chuprinko,  Rte,  6  Box 


231-  Ca  Morgantown  WV  26505. 
Tel.  (304)  594-3779. 

SEPT  12 

BALLSTON   SPA,   NY     The 

Saratoga  County  R.A.C.E.S.  Inc. 
will  hold  its  13th  annual  Hamfest 
on  Saturday,  Sept.  12th,  at  the 
Saratoga  County  Fairgrounds  in 
Ballston  Spa.  New  York,  rain  or 
shine,  all  under  cover  Gates  open 
at  7  a.m.,  with  the  hamfest  running 
until  3  p-m.  Admission  is  S4 
(includes  one  tailgate  spot  and 
free  parking).  VE  exams  and  a 
foxhunt  will  round  out  the  pro- 
gram. Reserved  tables  $6  each, 
first  come,  first  served.  Reser- 
vations and  prepayment  welcome 
and  encouraged-  Early  setup  for 
all  vendors.  For  reservations  and 
further  info,  contact  Darlene  Lake 
N2XQG,  84  Wiiton  Mobile  Park, 
Saratoga  Springs  NY  12866; 
(518)  587-2384:  packet  [n2xqg@ 
wa2umx];  or  E-mail  [iake0 
capilat.netl  Talk-in  on  146.40/ 
147.00  and  U7ML24. 

SEPT  19 

WARROAD,  HN  Tlie  Lake  of  The 
Woods  Repeater  Assn.  Inc.  will 
host  a  hamfest  at  Warroad  Area 
Community  Center,  222  Virginia 
Ave.  NE.  Warroad,  Minnesota, 
Handicapped  accessible.  Setup  is 
at  t0:30  a.m.;  open  to  the  public 
starting  at  1  p.m..  with  a  banque? 
and  program  being  presented 
starting  at  5  p.m.  The  banquet  is 
limited  to  100  plates;  reservations 
are  suggested.  VE  exams  at  11 
a.m..  walk-ins  OK.  Bring  original 
and  photocopy  of  current  license, 
photo  ID,  and  a  check  for  the  fee 
of  $6.35  (testing  for  Novice  class 
is  free).  Talk- in  on  1 47.090{+)  and 
t47.00(-).  Admission  to  the  ham- 
fest and  banquet  SI  2;  hamfest 
only,  S5.  Seminars  and  an  ARRL 
disptay  will  be  featured.  If 
resen/ed  in  advance,  dealer  and 
flea  market  tables  are  no  charge 


with  paid  admission.  Send  check 
and  table  reservation  to  David 
Landby  KBOHAP,  Rt  3,  Box  10, 
Warroad  MN  56763.  TaL  (218) 
386-1092.  Pick  up  tickets  and 
table  numbers  at  the  door.  If  you 
arrive  early,  please  join  the 
sponsors  for  a  9  a.m.  breakfast  at 
the  Patch  Restaurant.  Highway 
#11  W,  Warroad. 

SEPT  20 

CAMBRIDGE,  MA  A  Tailgate 
Electronics,  Computer  and  Am- 
ateur Radio  Flea  Market  will  be 
hekJ  (rain  or  shine)  Sunday,  Sept, 
20th.  1998,  9  a.m.~2  p.m.  at 
Albany  and  f^ain  St.,  Cambridge, 
Massachusetts.  Admission  $4. 
Free  off-street  parking  for  1 000 
buyers.  Fully  handicapped  ac- 
cessible. Tailgate  room  for  600 
sellers.  Sellers  $10  per  space  at 
the  gate,  S9  in  advance — includes 
one  admission.  Setup  at  7  a.m. 
For  space  reservations  or  further 
info,  call  (617)  253*3776.  Mail 
advance  resen/ations  before  the 
Sth  to  WtGSL  RO.  Box  3970B2 
MIT  BR,  Cambridge  MA  02139- 


7082,  Covered  tailgate  area 
available  for  all  sellers.  Talk-in  on 
146,52  and  449.72 5/444  J2 5  pi 
2A  W1 XM  rptr.  Sponsored  by  the 
MIT  Radio  Society  and  the 
Harvard  Wireless  Club. 


^  Ml  The  L'Anse 
Creuse  ARC  will  host  an  event  at 
UAnse  Creuse  High  School.  Exit 
236  Off  1-94  onto  Eastbound  Metro 
Pkwy.  (16  Mile  Rd.),  left  (N)  on 
Crocker  Blvd.,  right  (E)  onto 
Reimofd  to  the  last  of  three  school 
buildings.  Free  parking.  Swap  'n' 
shop,  new  and  used  amateur 
radio  equipment,  antique  radios, 
electronics,  computers,  software, 
trunk  sales  {S5  per  space),  ven- 
dors. Admission  $4  in  advance,  $5 
at  the  door.  8  ft  tables  $6.  Send 
SASE  to  Richard  Dzick  N8MQU, 
Box  180072.  Utiaa  Ml  48318- 
0072,  Tel.  (810)  268-4671  or  E- 
mail (n8mqu@aol.com].  VE  exams 
at  9  a.m.  For  registration  and  more 
info  calf  Don  Olszewski  WA8iZV, 
(810)  294-1567.  Talk-in  on 
147.08(+),  146.52. 

Continued  on  page  34 
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SITOR  A/B 

ARQ/FEC 

BAUDOT 

PACKET 

NAVTEX 

FAX  480 

AMTOR 

WEFAX 

SYNOP 

ASCII 

RTTY 

SSTV 

CW 

More.,. 


BF'2  Facket  Oaiy    $49.95 
BP-2M  MukLMode  $69.95 

+  SS  Shifiping  A  Handiing 

The  be  SI  littk  packet  modem  jus  l  gor  better!  Building  on  the  tradiiinn  of  ttie  BP- 1 
Fiickel  Modem,  wc  are  very  proud  ro  Announce  ibc  BP-2  iind  BP-2M.  The  BP-l  is 
li  new  and  imfHiovcd  ver^on  of  our  famous  BP- 1 .  whik  the  BP-2M  espandii  your 
hon/omt  even  funhcr  *ith  KlultiMo<fc  operation!  Set.  whedier  vtHi  have  been 
waiting  lo  autcunaie  your  CW,  checkout  AMTOR  orjuil  copy  Weather  Fiw  -  Now 
is.  the  cimt  for  you  to  jttmp  in  and  join  in  al)  the  fun! 

Call  Today!  1-800-8BAYPAC 

\'SRrid  Vti6c  Web'  h(lp;.i'^**Tffw  dEertninirtcipm 


rigertronics.  fnc.  400  Daily  Ln.  RO.  Boi  S210  Grants  Pass,  OR  97527 


CIRCLE  269  QH  READER  SERVICE  CARD 
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NEWTOWN,  CT  The  Western  CT 
Hamfest  will  be  held  at  the 
Edmond  Town  Hall,  Rt  6. 9  a.m- 
2  p.m.  Setup  is  at  7  a.m.  Exit  10 
on  I  84.  Talk-in  on  147-12/.72, 
New  equipment  dealers^  flea 
market,  tailgfating.  and  computers, 
will  be  featured.  Tables  S10, 
tailgating  S6  (each  includes  1 
admission).  Admission  is  $4. 
under  12  admitted  free.  Contact 
Ken  Weith  KDWD,  P.O.  Box 
3441  Danbury  CT  0681 3^344 1 
TeL  (203)  743-9181. 

YORK,  PA  The  HiUtop  Trans- 
mittmg  Society.  Keystone  VHF 
Club,  and  York  Amaleur  Radio 
Club  are  joining  together  to  spon- 
sor a  hamfest  at  York  County  Area 
Vocational  Teclinical  School,  500 
yards  off  i-83.  Exit  6E.  Admission 
$5.  Tailgating  is  S3  with  paid 
admission.  Indoor  tables  (ad- 
vance sale)  are  $15  ea.  Free  VE 
exams  onsite.  QRP  and  ATV 
seminars  will  be  featured  al  this 
event.  Talk-in  Is  on  146.97.  Take 
a  peek  at  the  Web  site  [http:// 
www.yorkhamfesiorg}  for  more 
info.  E-maH  [w3sst@junoMonil  or 
write  to  York  Hamfest  P.O.  Box 
351,  Dover  PA  17315.  Tel.  (717) 
764-8193, 

SEPT  26 

DAYTONA  BEACH,  FL    The 

ERARA  and  DBARA  clubs  have 
again  joined  together  to  sponsor 
a  special  day  of  bargains  and  fun 
at  the  Embry  Riddle  Aeronautical 
University  campus,  located  |usl 
two  miles  from  the  heart  of 
Daytona's  shopping  center.  The 
X YL  and  children  can  shop  or  visit 
the  workJ  s  most  famous  beach, 
which  is  just  20  minutes  away.  The 
hamfest  will  be  on  the  Embry- 
Rjddle  Campus,  located  on  Clyde 
Moms  Blvd,,  just  sooth  of  Inter- 
national Speedway  (US  92).  Talk- 
in  on  147.150(+600)  starting  at 
8:30  a.m.  Admission  is  S5.  For 
advance  tickets  send  check  or 
money  order  along  with  an  SASE 

to  dbara-hamfest;  RO.  box 

9852,  Daytana  Beach  FL  32120- 
9852,  before  Sept.  10th.  E-mail 
[m  unseyj  @  woridn  et.  a  it  ne  t};  Web 
page  at  [http://www.america.coni/ 
^dbara/].  This  is  an  indoor  air- 
condHioned  event  with  acres  of 
paved  parking.  Handicap  parking 
is  provided.  Paved  taiJgate  area, 
too.  VE  exams,  all  classes.  There 
will  also  be  a  T-tiunt  with  a  SSO 
cash  prize. 
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HAMILTON  TWP.,  NJ  The  Tall 
Cedars  of  Lebanon  picntc  grove 
on  Sawmill  Rd.,  in  Hamilton  Twp,. 
New  Jersey,  is  the  location  for  a 
hamfest  being  sponsored  by  the 
Delaware  Vailey  Radio  Assn. 
Directions:  1-95  North  lo  1-295 
South;  exit  60A  to  1-195  East:  Exit 
2  to  Yardville:  South  Broad  St,  to 
end,  approx  3.7  miles:  left  at  Yield; 
next  right  onto  Sawmill  Rd.:  the 
site  is  1 .1  miles  on  the  rtght.  Open 
to  buyers  at  8  a,m.  Open  to  sellers 
at  6:30  am.  Admission  S5  Non- 
ham  spouses  and  children  ad- 
mitted tree.  Free  parking.  ARRL 
table,  Tailgating  space  $10,  in- 
cludes one  admission.  Covered 
table  space  $15,  includes  one 
table  and  one  admission,  some 
electricity,  Advance  covered  space 
reservations  available.  Talk-in  on 
146.67(-)  For  more  info  contact 
Hamcomp  '98,  DVRA,  P.O.  Box 
7024,  West  Trenton  NJ  06628. 
TeL  (609)  882-2240:  or  punch  in 
lwYfw.slac.com/w2zq}  on  your 
computer, 


HORSEHEADS,  NY  The  Amateur 
Radio  Assn.  of  the  Southern  Tier» 
Inc.  will  present  its  23rd  Annual 
Elmira  International  Hamfest- 
Computerfest  on  Saturday.  SepL 
26th,  at  the  Chemung  County 
Fairgrounds  in  Horseheads,  New 
York.  Talk-in  will  be  on  147.96A36 
or  444.20  ARAST  rptr  There  will 
be  dealer  displays  of  new 
equipment,  and  a  large  flea 
market  area.  Breakfast  and  tunch 
will  be  served  on  the  premtses. 
Admission  is  S4  for  advance 
tickets,  $5  at  the  gate.  The  event 
will  run  from  6  a.m.-3  p.m.,  with  a 
pancake  breakfast  at  6  am.  VE 
exams  start  at  9  a.m.  on  the 
grounds;  walk-ins  accepted. 
Dealers  please  contact  Gary  at 
(SOT)  739-0134.  For  ticket  in- 
quiries, call  Dave  at  (607)  589* 
7495.  For  more  info  about  VE 
exams,  call  John,  (607)  565-4020, 
RVs  and  trailers  coming  in  Sat 
a.m.  and  going  out  Sal.  p,m.,  no 
charge.  Campers  In  on  Friday,  S15 
hookup,  $10  no  hookup.  Pay  at 
the  gate  Friday.  Gates  closed 
midnight  Friday  to  5  a,m.  Sat. 
There  is  plenty  of  free  parking  for 
hamfest  attendees,  and  the  flea 
market  is  free  (ham  and  electronic 
gear  preferred).  Make  checks 
payable  to  Amateur  Radio  Assn. 
of  the  Southern  Tier,  tnc, 
(ARAST)'  Mail  witfi  an  SASE  to 
Etmira  Hamfest  c/o  Dave  Lewis, 
465,  CR  ?3.  Van  Etten  NY  14389. 


SEPT  26-27 

LANCASTER,  NH  The  Moose 
Swappers  Hamfest  &  Computer 
Fleamarket  will  be  held  at  the 
Lancaster  Fairgrounds  on  Route 
3  just  north  of  the  center  of 
Lancaster,  New  Hampshire.  Fea- 
tures include  onsite  parking,  over 
200  hookups  in  the  selling  area, 
and  a  very  large  commercial 
vendor  space  at  low  rates  or  free. 
Miles  of  tailgating  space  at  12  feet 
per  ticket.  No  tickets  will  be  sold 

I  at  the  gale  Friday  night.  Admission 
$9  in  advance  or  $10  at  the  gate. 
Sunday  at  the  gate,  $5  per  person. 
Saturday  special.  S20  per  carload 
at  the  gate.  Camping  space  with 
hookup  S50  for  both  Friday  and 
Saturday  nights  on  the  grounds. 
Gates  open  al  6  p.m.  Friday  for 
advanced  registered  ticket  holders 
only.  Saturday  the  gates  open  at 
5  a.m-  There  is  plenty  of  parking 
and  camping  space  across  from 
the  fairgrounds  for  those  arriving 
Friday  without  advance  tickets.  No 
waiting  in  tine  at  the  gale  before 
the  gates  open.  VE  exams  will 
be  held  Saturday  and  Sunday 
mornings.  This  hamfest  was 
organized  by  Russ  N1YZE  at 
(603)  922-55 1 4.  E-maii  [cusvt^ 
togemernetl  and  Bob  WAWPPat 
(603)  838-6469.  E-mail  [howies  @ 
together.netl  Proceeds  above 

'  operating  costs  go  to  t^enefit  the 
United  Way. 


MILTON-FREE  WATER,  OR  The 

W7DP  Hamfest  will  be  held  at  the 
Community  Building.  505  Ward 
St,,  in  Milton  Freewater,  Oregon. 
Open  8  a.m. -4  p.m.  Saturday,  and 
8:00  a.m.-IO a.m.  Sunday.  Setup 
6  p,m.-8  p.m.  Friday  and  7  a.m - 
8  a.m.  Saturday.  Admission  $5  per 
person  with  under  16  years  old 
admitted  free.  Tables  available  for 
S10  each.  Talk-in  on  147.28<+) 
MHz,  the  Blue  Mountain  rptr. 
Contact  Denise  Hebei  KC70R0. 
(509}  527-04 1 1:  E-rnait  (dhebem 
,  bmi.neil  Mail  prepayments  with 
an  SASE  to  W7DP,  R  O.  Box  321. 
Walta  Walla  WA  99362. 

SEPT  27 

NEW  PORT  RfCHEY,  FL    The 

Suncoast  ARC  will  sponsor  the  8th 
annual  Pasco  County  Hamfest  & 
Computer  Show,  Sunday.  Sept. 
27th,  9  a.m.-3:30  p.m..  at  the  New 
Port  Richey  Recreation  Center. 
Take  US  19  lo  Main  St,  in  New 
Port  Richey,  east  1 .5  mile  and  left 


(north)  on  Van  Buren.  The  Rec- 
reational Center  is  on  the  east 
side  1/2  mile  north  of  Main.  The 
event  will  be  inside,  and  air 
conditioned,  with  outside  tail- 
gating.  General  admission  S5, 
under  12  years  old  free.  Tables 
SI 5  (includes  chair,  table  and 
admission  for  one;  electric  $5 
extra),  125  tables.  We  sell  out  by 
Sept.  1*  so  get  your  table  ASAP. 
There  will  be  computer  dealers  in 
attendance  with  a  full  line  of 
computers,  CDs,  and  software  al 
rock-bottom  prices.  For  more  info 
contact  Chuck  KU4EV.  (813)  937- 
2540  or  E-mail  at  [cfowler995 
@aoLcom].  Talk'jn  on  1 45.35  and 
147,15  rpirs. 

SPRINGFIELD,  OH  The  1998 
Independent  Radio  Assn.  Hamfest 
will  be  hekJ  at  Ihe  Clark  County 
Fairgrounds,  1/4  mile  north  of  I- 
70  Exit  59  on  State  Route  41. 
Hours  are  8  a.m. -3  p.m..  with 
vendor  setup  on  Saturday,  6  p.m.- 
10  p.m..  and  Sunday  6  a.m."8 
a.m.  Admission  is  $5  for  adults, 
children  12  or  younger  admitted 
free.  Free  parking.  The  event  is 
all  indoors  and  handicapped 
accessible.  Talk-in  on  145,45/ 
144.85.  Outdoor  sa^es  are  not 
permitted.  For  vendor  or  general 
info,  leave  a  message  at  (937) 
325-3047,  or  write  to  Independent 
Radio  Assn.,  P.O.  Box  523, 
Springfield  OH  4550  h 

OCT  4 

QUEENS.  NY  The  Hall  of  Science 
ARC  Hamfest  wifl  be  held  at  the 
New  York  Hall  of  Science  parking 
lot.  Flushing  Meadow  Corona 
Park.  47^01  111th  St,  Queens. 
New  York.  Doors  open  for  vendors 
to  set  up  at  7:30  a.m..  buyers 
admitted  al  9  a.m.  Free  parking. 
Admission  by  donation,  buyers 
S5,  sellers  $10  per  space.  Tafk-in 
on  444.200  rptr.  pi  136.5.  For 
further  info  calf  nights  only* 
Stephen  Greenbaum  WB2KDG. 
(718)  898-5599;  or  E-mail 
[WB2KDG  @  bigfoot  com}. 

OCT  10-11 

TAMPA,  FL  The  Egypt  Temple 
ARA  will  host  their  2nd  annual 
Hamfest  and  Computer  Show  in 
the  Unit  Building  located  at  4050 
Dana  Shores  Drive.  Tampa. 
Florida.  There  wiH  be  60  tables  for 
sale  at  S15  each  for  the  two-day 
events  18  of  which  will  be  against 


the  wall  with  standing  room  behind 
and  aisle  space  in  front.  Each 
table  will  have  two  chairs. 
Admission  tickets  required  by  all 
except  children  under  1 0  years  of 
age.  Electricity  wilt  be  available 
but  customers  must  supply  Iheir 
own  cable.  Table  reservations  and 
tickets  can  be  obtained  from  J,F. 
Strom  K9BSL  233-34th  Avenue 
North,  SL  Petersburg  FL  33704- 
2241.  Tel.  (813)  822-9107,  No 
food  or  drink  allowed  except  that 
being  sold  by  Egypt  Temple 
members. 

OCT  24-25 

EL  PASO,  TX  The  ham  operators 
of  West  Texas.  Mexico,  and  New 
Mexico  are  banding  together  to 
produce  an  all  new  1998  South- 
west International  HamFiesta 
which  will  be  held  on  the  24th  and 
25th  of  October.  Commercial 
setup  on  Friday  afternoon  and 
evening.  Hours  are  from  8  a.m.-5 
p,m-  Saturday,  and  3  a-m,-2  p.m. 
Sunday.  Indoor  table  space  avail- 
able a1  S1 0  per  table  (for  both 
days)  before  Oct,  tst  or  SI  2  after 
Oct.  1st.  Ptease  try  to  arrange  for 
your  table  space  early.  Visit  the 
Web  site  at  [www.  ham  fiesta® 
dzn.comjfor  more  details,  or  mail 
inquiries  to  Hamfiesta,  RO.  Box 
97t072,  B  Paso  TX  79997-1072. 
TeL  (915)  859-5502. 

SPECIAL  EVENT 
STATIONS 

AUG  24-SEPT  7 

SYRACUSE.  NY  The  Liverpool 
hJY  Amateur  Repeater  Assn, 
Special  Event  Station,  W2CM.  will 
beontheair10a,m -9  p.m.  from 
the  Railroad  Caboose,  rear  of  the 
New  York  State  Fairgrounds,  near 
!he  grandstand.  Listen  on  10-80 
meters  SSB  and  CW,  For  more 
info  contact  Dick  Page  AC1M.  For 
an  award  send  a  large  BASE  to 
Dick  PageACIM,  2939  Lafayette 
fld.  Lafayette  NY  13084  USA. 

SEPT  5 

NOTRE  DAME,  IN  Notre  Dame 
ARC  will  operate  N01U  1600Z- 
2359Z  Sept-  5th,  to  commemorate 
the  1 00th  Anniversary  of  the  First 
North  American  Wireless  Trans- 
mission. SSB:  7.250  and  14.250. 
CW:  7.035  and  14,035.  To  obtain 
a  commemorative  QSL,  send  an 
SASE  to  Notre  Dame  Amateur 


Radio  Club.  226  COBA.  Ur}iversity 
of  None  Darr\e,  Notre  Dame  IN 
46556  USA. 

UNIONTOWN,  PA  The  Union- 
town  PA  ARC  (W3PIE)  will  operate 
the  club  station  on  1 47.045-3.95 
00:00-03:00  and  147.045-7.25- 
14.3  12:00-18:00  to  commem- 
orate the  60lh  Anniversary  of  the 
founding  of  UARG.  For  QSL. 
submit  SASE  for  a  certificate  to 
UARC  Inc.,  4658  Did  Pittsburgh 
Rd..  Uniontown  PA  15401  USA. 

SEPT  5 

PANAMA,  THE  REPUBLIC  OF 

PANAMA  The  Radio  Club  de 
Panama  will  celebrate  its  27th 
Anniversary  with  an  HF  Contest. 
The  contest  will  be  on  the  15.  20 
and  40  meter  bands,  single 
operator  phone  only,  and  will 
operate  00:01  UTC-24:00  UTC, 
Contacts  between  all  radio  hams, 
worldwide,  are  valid,  For  more 
details,  E-maJJ  [hp1cdw@ 
supremepty.com]  or  [suman© 
supremepty.com].  By  packeL 
[HP1BYS&HPWDW.PANCTY. 
PAN.CEAM]  or  [HPWSL@ 
HPIBSL.PANCTYPA.CA].  Fax 
HP1BYS  at  (507)  260-9020.  or 
HP  1 ECA  at  (507)  261-7277.  Logs 
must  be  stamped  with  a  mailing 
date  not  later  than  Nov.  30th, 
1998.  Send  to  Radio  Club  of 
Panama,  Contest,  P.O.  Box 
10745,  Panama  M,  Republic  of 
Panama. 

THOMSON,  IL  The  Palisades 
ARC  and  90  West  DX  Assn.  will 
operate  W9BPT  Sunday  Sept, 
6th,  1700Z-2100Z,  to  celebrate 
Thomson  Melon  Days.  Operation 
will  be  on  the  lower  portion  of  the 
General  40  and  20  meter  bands. 
For  a  certificate,  send  QSL  and  a 
9*  X  12"  SASE  to  Bob  Plumtey 
K9IEG,  1123  West  Main  SL, 
Thomson  IL  61285  USA. 

SEPT  11 

MORRISGNVILLE,   NY     The 

CVARC  of  Morrisonville,  New 
York,  will  operate  W2UXC  to 
commemorate  the  US  victory 
over  the  British  rn  the  Battle  of 
Plattsburgh.  Sept.  11,  1814. 
during  the  War  of  1812.  Op- 
eratton  will  be  Sept  12th  and 
13th.  1300Z-1800Z  on  7.260 
MHz  and  14.26Q  MHz.  For  a 
QSL.  send  an  SASE  to  CVARC. 
P.O.  Box  313,  Morrisonville  NY 
12962  USA. 


SEPT  12-13 

VERViERS,   BELGIUM     The 

G.D.V.  ''Gang  de  Verviers"  of 
Verviers.  Belgium,  will  again 
operate  0N4USA.  1100  UTC- 
1700  UTC,  Sept.  12-13.  The 
operation  will  originate  from  the 
Henri-Chapelle  Cemetery,  Bel- 
gium, and  all  radio  operators  are 
encouraged  to  participate.  Station 
0N4USA  was  formed  in  1988 
by  Mr,  Christian  Keldenich  in 
gratitude  for  their  freedom,  which 
was  gained  more  than  50  years 
ago.  The  station  continues  to 
operate  on  a  yearly  basis  and 
many  of  the  panicipating  hams  are 
bilingual,  so  language  will  not  be 
a  major  problem >  This  event  is 
conducted  to  honor  the  memory 
of  those  who  gave  their  lives 
between  1939  and  1945  for  the 
freedom  of  Europe,  and  to 
celebrate  the  liberation  of  the  area 
around  Verviers,  Aubel,  Wel- 
kenraedl,  Hombourg  and  Henri- 
Chapeile.  Sept.  9-12,  1944. 
CW— 7.040,  14,040,  and  21.040. 
SSB— 14.225,  21.275.  and 
28.475. 

SEPT  14-19 

ATLANTIC  CITY,  NJ  Southern 
Counties  ARA  will  operate  K2BR 
Sept.  14th  at  1 0  a.m.  (1400  UTC)- 
Sept.  19th  at  11  p.m.  (Sept.  20, 
0300  UTC}  from  the  Miss  America 
Pageant  in  Atlantic  City,  New 
Jersey.  Atlantic  City  is  located  on 
Absecon  Island,  IOTA  NA111, 
Suggested  frequencies  in  MHz  for 
10,  15.  20  and  40  meters: 
Phone-'28.325.  21 .325.  14.250. 
7.250.  CW— 28.065,  21.090, 
14.090.  7.090.  QSL  wrlh  a  #10 
SASE  to  SCAR  A,  PC.  Box  12t. 
LinwQod  NJ  08221  USA. 

SEPT  19^20 

HONOLULU,  HI  The  Razorback 
Radio  Club.  K5H0G,  is  spon- 
sormg  the  1998  Air  Force  An- 
niversary QSO  Party  and  is  trying 
to  reach  as  many  Air  Force 
veterans  Sif\d  members  as  they 
can.  The  purpose  of  \h\s  annual 
event  is  to  gather  on  the  air  as 
many  active  and  former  members 
of  the  Air  Force  as  possible  for  a 
weekend  ol  fellowship  in  remem- 
brance of  all  those  who  served. 
For  rules  please  E-mail 
[k5hog(§ aol.com}  or  [/cSxse- 
aompuserve.com],  or  write  to  The 
Razorback  Radio  Club,  604  Julian 
Avenue,  Honolulu  HI  96818  USA. 


Remember  to  send  a  business- 
size  SASE, 

SEPT  27-28 

WANAQUE,  NJ  The  Classic 
Radio  Exchange  (CX)  is  a  contest 
celebrating  the  older  commercial 
and  home-brew  equipment  that 
was  the  pride  of  our  ham  shacks 
and  bands  just  a  few  short 
decades  ago.  The  object  Is  to 
encourage  restoration,  operation 
and  enjoyment  of  this  older 
equipment.  A  "Classic"  radio  is  at 
least  10  years  old  (age  figured 
from  first  year  of  manufacture),  but 
is  not  required  to  parttcrpate  (n  the 
Classic  Exchange.  You  may  use 
anything  in  the  contest  although 
new  gear  is  a  distinct  scoring 
liabif  ity.  The  Classic  Exchange  will 
run  from  1900  UTC  September 
27th-0400  UTC  September  28th. 
Exchange  your  name,  RST,  QTH, 
receiver  and  transmitter  type 
(home-brew  send  final  amp  tube 
or  transistor),  and  other  interesting 
conversation.  Suggested  fre- 
quencies are  CW— 3.545.  7,045, 
14.045.  21.135,  28.180,  Novice/ 
Tech  Plus— 3,695.  7.1 20, 2t .  1 35. 
28.180.  Phone— 3.8S0,  7,290, 
14.280,  21,380.  28.320.  7.045 
and  3,545  will  probably  be  the 
most  popular  CX  frequencies.  For 
details  regardir^g  scoring,  etc., 
contaci Howard Hofden  WB2AWQ 
at  (973)  839-6086  after  6  p.m. 
Eastern  Time,  or  [hoiden@ 
uscom.com].  Send  logs,  com- 
ments, anecdotes,  and  pictures  to 
Allan  Stephens,  106  Bobolink  Dr,, 
Richmond  KY 40475.  Include  two- 
stamp  SASE  for  the  next  CX 
Newsletter  and  announcement  of 
next  CX.  E-mail  reports  may  be 
sent  to  Al  N5AIT  at  [modsteph^^ 
acs.eku.&iul 


Radio  Bookshop 


PlujnL,^  bCKK 274-7373  u:  U\\M24^m5t  FAX 
6(13'924'B6i3,  or  see  order  form  on  page  64 
Inr  ordering  iiiforiiniilidn. 

NASA  Mooited  America,  Ren^ 
makes  an  ainiglu  cast*  Ihai  NASA 
nevtr  landed  anyone  on  ttie  moon. 
Ridiculous,  of  course*  so  maybe  you 
can  be  the  firsr  ID  find  fault  with 
Rene"5  30  ^^gcrtchas/'  He  sure  con- 
vinced Wayne.  S28. 

The  Last  Skeptic  of  Science.  R^ne 
Mows  holes  in  one  ctierished  scien- 
[ific  dogma  after  another.  Do  you  be- 
lieve there  have  been  ice  ages?  Thai 
the  moon  causes  I  he  tides?  That  the 
iron  core  of  earth  causes  its  magnetic 
field?  That  the  transmutation  of  ele- 
ments is  difficuli-  Another  $2S  well  spent. 
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Hboue  C*  Bevond 


Nomti€r  S6  on  your  FeedbBCk  card 


VHF  and  Above  Operation 


C.  L  Houghton  WB6!GP 
San  Diego  Microwave  Group 
6346  Badger  Lake  Ave. 
San  Diego  CA  92119 
[clhough  @  pacbelLnetl 


VHF  to  microwave:  how 
to  repair  old  beam 
antennas 

Wlial  sutilcd  i>ui  as  a  winlcr 
slomi  here  in  San  Diego  became 
n  severe  path  tif  dt^siruclioii  \a 
my  amaiciir-relalcd  acUviiJes  and 
amefiiia  s>stem.  High  \i  inds  as- 
sixnaied  wiih  ihe  Momi  snapped 
m>'  antenna  gu)  win^s  and  toppled 
my  antenna,  Ttiat  w  a-s  the  start  of 
all  ihc  fuss  ti)  reconstmci  what 
liail  hecTi  my  nu^dost  antenna 
system  fnr  VHF, 

Evaluaiiniz  tlie  initial  damage 
was  a  iitlle  liard.  ixs  the  mast  col- 
l^jsc  (because  of  the  snapped  guy 
wire)  could  have  been  prevented 
by  some  simple  maintenance.  I 
hud  appareniK  IcK  the  syslcm 
ill  ihe  air  for  ltx>  long,  \\i  thoui  pn>- 
vidins  some  care  and  unsaradinji 
or  replacement  t^f  woni  parts. 

Time  had  maJc  me  compla- 
cent in  the  niainienancc  of  my 
antenna  system.  I  had  not  given 
any  alleniion  to  a  prubictu 
which  had  been  waiting  to  hap- 
pen for  Mime  lime.  In  hindsight. 
wc  all  should  lake  fime  to  give  our 
systems  some  aiienikm.  in  pre- 
vent having  k*  replace  antennas 
in  a  similar  Fash  ion. 

The  main  culprit  in  my  1  all- 
ure was  the  guy  wires  I  iuul 
used.  Through  time  they  had 
become  weak  from  stretching 
and  just  plain  age,  A  simple 
bend  showed  that  the  material 
had  become  less  malleahie  ihaii 
new  material  That  should  have 
been  a  great  clue  but  it  went 
uiHKiULed,  All  the  signs  w'ct\^ 
observed  when  the  antennas 
were  lying  on  tup  of  my  root — 
after  the  system*s  key  guy  wire 
had  broken  in  the  high  w  ind. 

At  least  the  riK>f  wasn't  dam- 
aged \\\\cn  the  system  came 


down  that  stormy  evening- 
Nothing  was  done  at  Ihe  lime, 
because  we  determined  that  no 
further  damage  could  be  done  as 
long  as  the  antennas  were  rest- 
ing firmly  on  top  of  my  riwf 
that  Friday  evening.  Saturday 
morning  would  telf  the  full  mie, 

I  am  describing  this  adventure 
in  reconstruction  to  show  the 
ctToris  I  went  through  in  an  at- 
tempt to  be  cost-effective  in 
making  the  repairs  to  the  old 
existing  antennas,  twisted  as 
they  were.  First,  iJie  cancful  job 
of  remo>  ing  the  pile  of  anten- 
nas and  cable  and  aetlinn  down 
to  business. 

On  fnsl  evaluation,  Ihe  two- 
mcLer  and  six-meter  beam  an- 
tennas took  the  worst  of  the 
stoma's  l\irv.  Actual  I  v,  the  six- 
meter  beam  lx)om  stopped  the 
entire  structure  from  becoming 
a  tangled  mass  of  scrap  alumi- 
num because  the  long  boom  end 
hit  the  rtwf  and  stopped  the  re- 
maining antennas  from  becojii- 
ing  an  intertwined  mess  of 
metal 

All  was  not  well  as  the  top- 
pling over  was  done  in  an  80- 
or-so  mph  tvigh  w  ind  gust,  [i  just 
twisted  the  mast  after  the  guy 
snapped. 

When  the  antennas  came  to 
rest  on  the  end  of  the  six-meter 
boom  lliere  must  have  been  quite 
a  shock  lo  all  of  their  basie  struc- 
tures. The  gamma  match  ol  the 
six-meter  beam  siiattered  into  a 
number  of  pieces,  as  did  several 
elements  of  the  six-  and  two- 
meter  beam  antennas.  The  RG- 
58  coax  feeding  one  antenna 
parted,  but  the  RG  8  (RG-213) 
coax  held  together  and  was  at 
full  strain  holding  the  antenna, 
which  was  now  bent  over  on  the 
rooT.  In  a  way.  it  became  part  of 
the  guy  system  when  it  went 
over. 

Reconstruction  of  the  svstem 
Started  with  cutting  the  RG-8 
coax  and  gelling  rid  of  old 


cables  that  were  in  the  wav, 
Thev  had  been  in  the  air  for 
many  years  and  showed  signs  of 

age  on  Ihe  outer  Jacket  Most 
bolts  holding  the  antennas  were 
rusted  beyond  use  and.  while 
some  came  olf  with  a  little  oil 
and  elbow  grease,  quite  a  lew 
had  to  be  twisted  oii  until  they 
bmke.  First  lesson:  Spend  the  ex- 
tra cash  and  use  stainless  or  gal- 
vanr/ed  hardware  on  your  an- 
lenna.  Tliev  will  m^t  rust  like  com- 
mon  cad- plated  nuts  and  bolts. 
You  will  thank  me  when  you 
have  to  work  on  your  antenna 
in  a  lesiis  hostile  cnvirtniment. 

Removal  of  tlie  beam  anten- 
nas was  next,  placing  w  hat  was 
left  ol  the  two-  and  3/4-tneter 
vagi  antennas  on  the  roof,  oflf  of 
the  mast. 

The  last  main  structufe  to  be 
removed  was  the  six-meter  beam. 
The  orifiinal  mast  structure  was 
removed  and  replacLxl  witli  a  new^ 
mast  for  the  day  when  the  anten- 
nas would  go  hack  up.  Now  the 
quandiuy  was  whedier  tu  pur- 
chase new  antennas  or  repair  the 
old.  Taking  slock.  I  detennined 
that  I  could  purchase  new  alu- 
minum tubing  for  the  six-  and 
two-meter  beam  elements  and 
(galvanized)  hardware  to  real- 
lach  them  for  about  $12- 

The  hick  to  pull  olTw^as  how 
10  reconstruct  the  gamma  match 
of  both  the  two-  and  six-meter 
feeds.  The  original  gamma 
match  systems  were  constructed 
with  some  son  of  plasiic  and 
two  sections  of  aluminum  tub- 
ing forming  a  capacitor  of  sorts 
lor  the  feed.  See  Fig,  1.  How  to 
repair  this  gamma  match  for 
Uiese  two  bands  remained  to  be 
solved.  Would  it  be  better  to 
purchase  tiew  antennas  or  repair 
the  existing?  T  examined  the 
coax  cable  and  the  answer  be- 
came very  clear. 

The  coax  cable  was  years  past 
due  for  replacemenL  1  con- 
finncLl  fhis  hy  testing  the  toss  of 
a  50-fooi  section  of  RG-2 13  that 
had  been  up  for  a  lot  of  years. 
I  made  a  test  on  a  new^  piece 
of  RG-213  and  found  that  the 
loss  of  the  old  piece  w  as  about 
K5  dB  greater,  compared  foot 
for  foot  The  old  cable  had  lo  be 


replaced-  Purchasing  new  cable 
would  be  expensive.  I  checked 
the  loss  tables  and  found  that 
Belden  9913  tnight  be  the  best 
from  ihe  cosl-to-low-loss  sland- 
piunl.  Expensive,  but  well  wtmh 
it. 

At  two  meters,  the  loss  of 
Belden  9913  was  one  half  the 
loss  of  brand  new  RG-213  (RG- 
8  quality  coax  l  The  99 1 3  specs 
at  1 3  dB  and  the  213  at  3  dB  at 
150  MHz.  Al  450  MHz,  the 
Belden  99 1 3  really  shines,  as  its 
loss  is  2,6  dB  versus  6  dB  Un 
RG-8  lypes.  This  is  a  no-bniincr 
decision — purchase  the  Belden 
99 1 3.  Because  ihe  99 1 3  is  a  hard 
line  type  of  coax,  mating  it  to 
a  gamma  match  requires  that 
it  be  brought  out  lo  terminal 
lugs  lo  boll  to  the  gamma  match 
sections. 

The  #13  solid  conductor  of 
llio  99 1 3  cable  was  a  slight  prob- 
lem because  il  has  a  spjral- 
wrappcd  internal  construction 
that  provides  low  loss  but  alM> 
allows  water  lo  cnler  at  the  coax 
end  if  not  properly  sealed.  I 
solved  this  problem  by  crimp- 
ifig  on  my  bolt  connectors  and 
then  sealing  the  end  of  the  open 
coax  inner  section  with  a  small 
dab  of  RTV.  I  then  nverwrapped 
the  center  section  and  braiil 
with  good  quality  electrical 
tape,  making  many  twists,  lig- 
ure-eights,  and  crossed-over 
tape  sections  to  add  additional 
protection  from  the  w  eather. 

Someone  suggested  the  I  ap- 
ply a  layer  of  varnish  or  plastic 
spray  to  cover  the  tape.  On  the 
advice  of  Kerry  N61ZW,  we 
tried  some  plastic  sprinkler  pipe 
glue  and  overcoaled  the  lapc 
with  the  plastic  cement  This 
seemed  to  be  best,  as  it  reatly 
made  w  hai  seemed  to  me  to  be 
a  bijnd  with  the  electrical  tape 
and  the  jacket  of  the  9913  coax 
cable.  This  kx^kcd  to  me  lo  be 
the  best  method  of  sealing  the 
Belden  9913.  Additionally, 
w  hen  I  mounted  the  cable  on  the 
gamma  match  1  positioned  the 
cable  on  top  and  ran  the  crimp- 
on  connections  on  down,  form- 
ing a  son  of  drip  kx>p  preventing 
I  moisture  fwm  easily  entering 
I  the  coax  cable.  See  Fig.  2. 
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Fig.  L  Basic  ya^i  gamma 
mulching  design  rypical  of 
most  commercial  desigm  using 
plastic  matching  capacitoy. 


Now  thai  my  main  expeiidi- 
lure  was  going  foi"  new  Bclden 
9913  coax  to  replace  my  old 
K>>s}  cable,  the  idea  of  a  couple 
of  new  $150  beam  aiuennas  for 
two  aod  six  meters;  would  be 
scrapped  and  the  old  aniciyia^ 
repaired.  Wih  Si 2  allocated  for 
replacement  clement  parts,  the 
problem  now  remaining  was 
how  10  repair  ihe  gamma  maich- 
tng  scheme  on  the  existing  beam 
antennas. 

Look i Jig  lliruugh  various  an- 
tenna handlxKik.s  and  oiber  lit- 
erature, t  found  a  simple  rule 
staling  (hat  the  gamma  capaci- 
tor should  be  about  170  pF  at 
14  MHz  and  then  scaled  propor- 
itonatly  for  other  frequencies. 
Some  simple  math  meant  that  ai 
double  the  frequency,  the  capaci- 
tor value  would  be  halved  (28 
MHz  =  85  pE  56  MHz  ^  42  pF, 
making  a  two-meter  capacitor 
somewhere  in  the  10  pF  range). 

I  reconsLrucied  mv  six-nveter 
gamma  match  by  soldering  a 
37  pF  glass  piston  capacitor 
onto  short  sections  of  brass 
tubing  that  fit  over  the  piston 
capacitor  and  w  ouki  fit  over  the 
old  aluminum  gamma  match  ad- 
justment arm.  The  end  by  the 
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Fig.  2.  Drip  loop  allowing  rain 

to  roll  off  the  coax  end  lermi- 
nation  by  having  the  open  end 
sealed  and  pointing  down  so  it 
will  not  collect  moisture. 


connection  to  ilic  insulator  and 
center  of  the  coax  attachmeni 
was  flattened  and  drilled  to  ac- 
cept a  #8  stainless  boll.  The  other 
end  nf  the  capacitor  brass  exten- 
sion tube  was  slipped  over  the 
gamma  arm  and  drilled  to  be  se- 
cured with  a  4-4()  stainless  bolt 
and  nut.  This  attached  the  brass 
and  aluminum  rod  lirmlv  to- 
geiher.  making  a  good  electrical 
connection.  With  max  capaci- 
tance at  37  pR  the  brass  sleeves 
were  ilien  ovenaped  and  coated 
with  plastic  cemcnL  See  Fig.  i. 

This  worked  amazingly  well, 
but  it  soon  bccatne  evideni  that 
the  construction  was  not  sturdy 
enough  for  the  application.  The 
gla-is  piston  capacitor  and  asstxri- 
aied  rebuilt  gamma  arm  worked 
\'Qry'  well  and  uas  easy  to  adjust 
to  resonance  on  the  six-meter 
beam.  However*  this  arranse- 
men!  was  not  as  good  as  1 
thc^ughi  because  I  cracked  three 
glass  piston  capacitors  before  1 
gave  up  on  the  idea. 

In  actuality  ever>'thing  worked 
vvelK  but  the  glass  piston  capaci^ 
tori  used  was  not  sturdv  enough. 
Looking  through  my  junk  box,  I 
found  several  doorknob- type 
high  voltage  ceramic  capacitors 
in  the  25  and  100  pF  range. 
These  are  the  nncs  that  have 
for  the  center  connection  a  brass 
6-32  screw  mounting  shalt, 

I  tried  to  insen  ilie  capacitors 
into  the  brass  tubing  I  used  with 
die  earlier  piston  capacitors,  and 
had  to  file  off  the  edges.  Then  I 
soldered  the  capacitor  onto  the 
brass  tubing  sections  and  con- 
firmed tluit  while  the  value  of 
capacitance  was  a  little  low,  this 
worked  quite  w  elK  The  hammer 
test  with  a  screwdriver  proved 
the  assembly  to  be  qLiite  rugged 
(sec  Fig.  4). 

Because  the  assemblv  used  a 
gamma  capacitor  of  25  pF,  the 
gamma  matching  arm  had  to  be 
set  atmaximuni  to  bring  the  sec- 
tion imo  resonance  at  50  MH/ 
for  a  great  SWR  of  1:1  or  quite 
near  it.  As  the  test  was  made  on 
the  ground.,  there  were,  I  am 
sure,  stray  effects  showing  up — 
but  ii  worked  well. 

Just  as  with  the  glass  piston 
capacitor,  37  to  40  pF  would  be 
the  ideal  capacitance  desired  for 


the  ceramic  high  voltage  capaci- 
tor as  well.  Junk  boxes  being 
what  I  hey  are,  1  don't  believe 
you  or  I  will  find  a  40  pF  ca- 
pacitor, I  had  to  settle  un  a  50  pF 
one  and  use  il  on  the  final 
gamma  matching  arm  I  con- 
structed for  tlie  six-meter  beam. 
The  total  cost  of  reconstruction 
for  the  gamma  match  was  50 
cents  and  about  five  hours  of 
elbow  urease. 

Oh.  I  forgoi:  There  was  ihat 
pint  of  gas  to  travel  to  K6DS's 
QTH  10  pick  up  the  50  pF  ce- 
ramic capacitor  that  I  used.  1  put 
the  50  pF  imil  on  the  antenna, 
confirmed  a  greater  adjustment 
range  over  fretiuency,  and  then 
left  it  on  for  a  final  match  when 
the  antenna  is  up  on  the  mast  in 
the  air 

For  all  these  tests,  I  have  at- 
tributed the  ease  with  which  I 
was  able  to  make  them  to  my 
MFJ-259  antenna  analyzer  SWR 
meter.  Makes  the  evaluation  and 
adjustment  of  antennas  in  the  2 
to  150  MH?  range  quite  easy. 

Well,  as  you  suspect,  all  the 
coax  cables  are  cut  to  length  and 
crimp  connected  in  place,  over- 
wmjijied*  and  sealed  with  connec- 
tors on  the  appnipriate  ends.  Wliat 
else  remains  to  be  done?  In  my 
case,  it's  mostly  metal  work, 
making  gusset  plates  lo  mount 
the  boom  to  the  two- inch  mast 
section. 

Here  comes  the  hard  parf  T 
had  10  settle  for  less  than  Fd 
planned,  as  I  could  not  find  gal- 
vanized two- inch  muffler  U- 
bolts  w^ith  back  plates  to  fasten 
securelv  to  tlie  mast,  I  had  to 
compromise  with  (untested) 
standard  mufHer  clamps.  These 
arrived  as  black  steel  and  I  am 
not  sure  how  they  will  stand  up 
lo  dte  w  eatlier. 

I  manufactured  mv  mounting 
plates  from  four  mutHer  clumps 
to  secure  the  be;tm  nnlennas  to 
the  I  wo- inch  main  mast,  li  re- 
sulted in  a  very  sturdy  mount- 
ing arrangement,  and  was 
conslructed  out  of  scrap  alumi- 
num old  panel  sections  that 
came  out  of  the  old  junk  box.  I 
picked  up  the  muffler  clamps  at 
a  muffler  repair  shop.  They 
came  with  the  round-to -flat 
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Fig^  J,  The  first  attempt  at 
constructing  the  gmmna  match 
section  with  a  i^lass  piston  ca- 
pacitor soldered  to  small  sec- 
tions ftf  brass  tubing  for  connec- 
tions to  the  tmnmting  instdator 
and  gamma  alumimnn  rml. 


adapter  clamp  plate  so  necessary 

for  secLuing  the  mund  tube  of  the 
boom  and  mast  sections  lightly. 

The  muffler- type  clamps  are 
probably  available  from  some 
hardw  are  source,  but  I  was  un- 
able to  locate  them  and  settled  for 
the  muffler  shop  clamps,  Tlie  cost 
was  minimal  for  the  clamps:  one 
dollar  for  the  two-inch  ones,  and 
less  for  smaller  clamps.  Quite 
reasonable.  I  lubcd  mine  with  a 
little  grease  and  slipped  an  SMA 
coax  protector  cover  over  the  boll 
ends  to  protect  them  frc^m  msii ng. 
Caivl  have  everything,  but  you 
can  prepare  for  the  future. 

1  hope  you  have  gotten  some 
ideas  on  antenna  reconstruction 
from  my  sad  tale  of  the  destruc- 
tion that  occurred  on  that  Friday 
evening  when  things  went 
"bump  in  the  night,"  73,  Chuck 
WB6IGR 


Fig,  4,  fined  gumnui  match  ca- 
pacitor constritction  using  a  50 
pF  ceramic  high  voltage  ca- 
pacitor attached  to  brass  tub- 
ing. Near  end  swaged  fi^r  nut 
and  holt  attachment  and  the 
other  end  inserted  into  the 
original  aluminum  ganmta 
match  arm.  Attached  with  a  4- 
40  bolt  through  both  brass  and 
aluminum  rod. 
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wlio  as  the  Hudson  Division 
director  was  secrcih  control- 
ling  ihe  ARRL.  He  was  abet- 
ted by  Bill  Eiicl  W6EI  the 
head  of  Eitel-McC III  lough 
(the  tube  manuraclurcr)  and 
his  lackey  Bill  OrrW6SAL 

By  puhlishing  hundreds  of 
repeater  and  two-meter  FM 
articles  in  7:?,  plus  suirttng  a 
magazine  iThe  Repeater  Bui- 
left f I)  devoied  to  repeaters, 
publishing  one  book  after  an- 
other on  \he  subject,  and  or- 
ganizing repeater  conferences 
around  the  country,  we  helped 
repeaters  emerge  as  the  most 
active  aspect  of  the  hobby.  It 
was  our  repeater  developments 
thai  made  it  possible  for 
Mi)ii>rula  tu  launL'h  the  cellular 
telephone  industry. 

It  was  my  success  in  help- 
ing to  change  the  world  just  a 
tad  with  repeaters  thai  got  me 
to  ^ee  if  I  could  do  it  again 
when  the  first  microcomputer 
was  announced  in  1975.  In 
addition  to  starling  the  llrsl 
magazines  in  this  new  field,  1 
also  orsani/ed  the  first  indus- 
try  standards  conference.  I 
picked  Kansas  City  for  the 
conference  because  it  was 
equally  far  for  all  of  the  com- 
panies to  travel.  That's  how 
the  Kansas  City  Standard  for 
data  storage  came  about. 

Yes,  you  can  help  change 
the  world,  possibly  for  the 
better,  I  helped  with  cell 
phones,  personal  computers 
and  in  several  ways  witli  com- 
pact discs.  And  Tm  just  a  guy 
up  here  in  New  Hampshire. 
Fm  a  guy  who  takes  advan- 
tage of  serendipity  instead  of 
ignoring  it, 

It  was  serendipity  that  got 
me  to  be  one  of  the  founders 
and  the  llrst  secretary  of 
American  Mensa,  Two  of  the 
other  founders  never  did  any- 
thing further  and  the  third 
mo%'ed  to  Switzerland  and 
daipped  out.  And  I  did  that 
even  though  f  was  up  to  here  in 
starting  73  Magazine  at  the 
time,  as  welt  as  being  president 
of  the  Porsche  Club  and  deeply 
involved  with  the  Hudson  Di- 
vision ARRL  Convention* 

The  year  before  had  been 
busy  for  me,  with  a  ham  tour 
of  Scandinavia  in  the  spring. 


an  around-lil&*world  flight 
operating  on  20  meters  and 
stopping  at  around  26  coun- 
tries during  the  summer,  and 
representing  the  US  as  a  del- 
egate to  the  International 
Telecommunications  Confer- 
ence in  Geneva  in  the  liUK 
These  were  alt  exciting,  but 
didn't  contribute  much  to 
moving  the  world  ahead  — 
though  many  of  the  things  I 
learned  on  the  trip  formed  the 
basis  for  mv  later  influence 
on  the  development  of  Jordan, 
Serendipity  (the  gods?  an- 
gels?) will  offer  you  opportu- 
nities, too.  Grab  them. 

Your  liifluence 

I've  written  about  this 
many  times,  but  you've  just 

pooh-poohed  it.  You  can 
make  things  happen.  A  recent 
An  Bell  guest  explained  how 
anyone  (including  you)  can 
cause  clouds  to  reshape  them- 
selves. He  said  to  pick  a  calm 
dav  with  a  few  liL^hl  clouds 
and  then  concentrate  on  one 
particular  cloud,  willing  a 
hole  10  open  in  it.  When  the 
hole  does  open  you're  going 
to  Ejet  a  whiff  of  a  whole  new 
world  of  understandine  dawn- 

■w- 

ing  for  vou.  You  can  intlu- 
ence  matter.  And  people.  And 
the  future.  You  are  not  a  pris* 
Liner  in  the  slave  gang  of  life 
with  God  calling  all  the  shots. 
You  can  help  make  your  luck. 
You  can  also,  just  by  believing 
it,  make  your  ow  n  bad  luck.  If 
you  are  a  negative  pci"son.  you 
are  going  to  continually  have 
negative  experiences.  You  are 
causing  them. 

I  try  to  reach  out  to  those 
willing  to  think  in  my  editori- 
als and  books,  but  I  know  Vm 
up  against  thoroughly  in- 
grdined  brainwashing  faim 
your  parents,  teachers,  friends. 
and  the  media,  so  even  tiny 
successes  are  a  wonder.  Can  I 
get  the  ball  rolling  by  getting 
a  few  readers  to  think?  Hop- 
ing they  (you)  wilL  in  turn, 
pass  along  my  message? 

Yes,  you  can  influence  a 
cloud.  Yes,  you  can  commu- 
nicate with  animals  and  plants. 
Yes.  vour  cells  are  in  commu- 
nication  with  the  whole  of 
your  body.  Yes.  there  is  a 
God.  but  there's  no  evidence 
that  He  is  a  vengeful  God.  or 


that  what  y^  say  or  think 
about  Him  will  in  any  way 
change  His  love.  Those  are 
human  problems. 

Read,  learn,  and  stop  being 
screw-ed  by  people  and  orga- 
nizations who  want  to  take 
advantage  of  your  ignorance 
and  gullibility. 

Yes,  college  is  necessary  if 
you've  decided  you  want  to 
be  a  teacher  or  to  work  for  a 
large  company  all  your  lilc 
—  or  to  work  fur  the  govern- 
ment. But  for  most  entrepre- 
neurs it's  a  ghastly  waste  of 
time  and  money* 

Coda 

Yeah,  stop  bitching  about 
mv  being  a  broken  record.  Fit 
shut  up  when  you  start  get- 
ling  hamfest  commitlees  to 
put  me  on  the  program  and 
you're  busy  hu'^aine  me  for 
my  part  in  changing  your  life. 
You  can  also  keep  me  too 
busy  with  interviews  on  radio 
talk  shows  if  you  tell  'em 
about  mc. 

Emergencies 

A  note  from  Robert  Jerome 
N8PTI  of  Saginaw,  Michi- 
gan, says  that  in  his  recruiting 
for  the  Amateur  Radio  Emer- 
gency Sen  ice  (ARES)  he's 
getting  only  Tech  licensees 
volunteering.  The  older  hams 
tell  him.  *We  did  it  let  some- 
one else  do  the  public  service." 

Sigh. 

It's  lucky  Fm  not  in  Robert's 
place.  I'd  say:  Look  here,  you 
fat  old  curmudgeons,  name 
one  thing  that  you  are  doing 
to  pay  hack  the  public  for 
the  billions  of  dollars  of  ra- 
dio frequencies  which  you're 
being  permitted  to  use.  You 
are  no  longer  providing  any 
trained  operators  or  techni- 
cians in  case  of  war.  You 
haven't  IVjr  yeai"s  done  any- 
thing to  advance  the  state  of 
the  communications  art.  You 
can't  even  fix  your  own  equip- 
ment when  it  breaks,  much 
less  desi^n  or  build  an v thing. 
A  few  of  you  still  can  use  die 
Morse  Code,  which  is  about 
as  useful  for  militar\  or  com- 
mercial communications  today 
as  a  know  ledge  of  smoke  sig- 
ncils.  Its  only  use  today  is  as 
entertainment. 


The  JapaneiiMeltdav^  n 

A  prophet  should  have  a 
more  immediate  medium  than 
a  monthlv  masza/ine.  I  auess 
ni  have  to  pay  more  atten- 
tion to  the  Internet.  Anyway, 
I'm  writing  this  in  late  June 
as  Fm  reading  about  how  the 
Japanese  yen  is  being  sup- 
ported by  us.  Well.  I  don't 
have  to  go  very  far  out  on  a 
limb  to  predict  that  the  Japa- 
nese banking  industry  is 
heading  for  a  total  collapse. 
And  that's  eoino  to  take  the 
rest  of  Asia  along  with  it. 

The  basic  problem  is 
simple.  As  has  happened  here 
in  America,  the  Japanese 
banks  bought  each  other  out. 
ending  up  with  a  handful  of 
huge  banks.  In  the  process 
the  real  estate  loans  on  prop- 
erty (which  was  enormously 
overvalued)  left  the  banks 
with  very  little  in  the  way  of 
assets.  Anv  demand  for  cash 
would  Ltilkipsc  the  whole 
system. 

Worse,  over  a  trillion  dol- 
lars of  the  bank  loans  were 
made  to  I'ffArCflOwned  (the 
Japanese  version  of  the  Mafia) 
and  mosdy  worthless  cnmpa- 
nics.  These  are  loans  which 
will  never  be  repaid. 

To  dale*  the  Japanese  gov- 
ernment, not  having  any  solu- 
tion to  the  situation,  has  been 
mostly  wringing  its  hands.  No 
attempts  have  been  made  to 
eliminate  the  basic  pmblems. 
So  any  money  we  or  the  IMF 
throws  inlt)  the  mess  is 
money  lost.  If  any  of  it  does 
get  to  a  bank,  the  Yaknza  w  ill 
grab  it  first. 

Then  There  Are  Our  Banks 

Fit  bet  you  haven't  noticed 
that  the  American  banking 
system  has.  just  in  the  last 
few  years.  consi>lidaied  to 
maybe  five  or  six  hnge  banks. 
And  do  you  know  I  hat  they're 
all  foreign-owned?  Thai  re- 
minds me  of  what  I  found 
when  I  got  involved  w  iih  the 
music  industry.  1  discovered 
that  96%  of  all  record  sales  in 
America  were  being  made  by 
just  six  music  megacorpora- 
tions,  five  of  which  were  for- 
eign-owned. And  they  were 
making  damned  sure  that  no 
independent  music  company 
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All  modems  aren't  created 
equal.  You  niay  recall  ihe  serial 
modem  I  described  in  llic  Feb- 
ruar>'  column  thai  worked  so 
well  for RTTY  and  SSTV— plus 
it  is  so  reasonable  lo  build. 
There  are  others  out  there,  many 
arc  similar,  and  they  all  1  unction 
and  are  fun  to  use.  This  month  T 
want  lo  tell  you  ahoul  a  rtuvdem 
that  isn't  just  another  plain- Jane 
Mack  box,  but  is  a  top-drawer 
piece  of  equipment  replete  with 
bells  and  whistles  i  didn*l  know 
existed. 

I  received  the  Timewave 
DSP'599zx  with  the  new  DSP- 
RTTY  program  and  was  nearly 


overwhelmed  with  ihe  claims 
made  in  the  accompanying 
m;muaL  A  w  liole  new  wa^rld  of 
ham  digital  electronics  must 
have  been  stuffed  in  a  very  small 
box. 

The  proper  order  of  approach 
for  me  was  first  to  leant  what 
the  DSP-599zx  hardware  could 
do  on  its  own  before  using  the 
internal  modem.  There  have 
been  reviews  of  this  unit  previ- 
ously, so  I  will  merely  give  you 
a  few  of  my  first  impressions. 

Upon  opening  the  manual, 
you  find  a  section  that  explains 
how  lo  see  it  work  for  SSB  and 
CW  with  just  a  few  quick  cable 


'  hookups.  1  did  that  and  deter- 
mined that  the  device  worked. 
Those  two  modes  weren't  what 
I  was  after,  but  the  unit  defi- 
nitely cleaned  up  signals  with- 
out adding  riiiging  noises  as  my 
old  standby,  the  Autek  QF-IA, 
is  prone  to  do. 

The  next  step  w  as  to  see  how 
this  w  orked  in  conjunction  w  ith 
the  AEA  PK232,  The  diJTerence 
is  fantastic.  The  hookup  was 
simple  enough,  using  tlie  infor- 
mation supplied  w^th  manuals 
from  Time\wj\e.  ICOM  tor  the 
IC-735,  and  AEA  for  the  PK232. 

The  excitement  began 

Ttmewave  knows  their  stuff 
when  they  recommend  plugging 
external  stereo  speakers  into  the 
filtered  output  of  their  unit.  I 
have  been  cenain  for  years  that 
you  and  I  cc^ne  equipped  w  ith  a 
marvelous  listening  system  that 
we  can  train  to  pick  out  a  signal 
fmm  a  jumble  of  noises  and  then 
mentally  tune  to.  We  can  even  set 
our  attendon  on  one  CW  signal 
and  copy  it  with  real  discipline. 


However,  ihat  works  onlv 
somewhat  for  SSB  and  w^e  can 
only  do  this  w  ith  CW^  for  a  few 
minutes  before  our  minds  rebel. 
And  all  this  discipline  is  to  no 
avail  with  Rl'TY,  FACIOR, 
SSTV.  or  any  other  such  mode 
because  the  ordinarv  demodu- 
lating  system  can't  train  itself  lo 
listen  to  juj>i  one  set  of  tones 
while  rejecting  the  others, 

I'll  at  was  true  before  DSP 
came  to  resi  in  the  shack.  The 
dillcrcnce  is  so  remarkable  that 
you  simply  have  to  be  there  to 
believe  it.  Since  the  order  of  the 
day  is  going  to  be  a  discussion 
on  RTTY.  I  will  tell  my  experi- 
ences using  the  DSP-599xx  In 
front  of  the  PK232. 

The  PK232  has  long  been  a 
standard  of  ihe  industry  and  1 
have  had  this  one  for  most  of 
thai  era.  Since  the  entry  of  DSP 
into  ham  radio  technology,  I  had 
wondered  just  how  well  it  would 
enhance  copy.  I  had  listened  to 
a  lew  signals  on  radios  with 

Coniuxued  on  pruje  40 


could  survive  for  long  by 
spending  aboul  $100  niillion  a 
year  to  bribe  the  tnu^ic  direc- 
tors of  radio  stations  to  nor 
play  independent  music. 

I  also  found  that  98%  of  the 
performers  on  these  major  la- 
bels were  never  making  a 
nickel  on  my al ties.  This  w^as 
confirmed  in  a  Forbes  article, 
so  this  isn'l  just  rheltvric. 

We  used  u>  have  a  bunch  of 
banks  around  this  part  of  New 
Hampshire.  Now^  evei^w here  I 
kiok  it's  either  a  Gntnite  Bank 
or  a  Bank  of  New  Hampshire- 

Y2K  News 

Maybe  you  read  aboul  the 
emergency  control  center  in 
Chevenne  Mountain  testine 
their  computer  system  to  make 
sure  it  was  Y2K  compliant. 
They  reset  their  compiiters  to 
December  31.  1999,  and 
waited  for  the  clock  to  roll 
over  to  January  1.  2000.  In- 
stead, everything  just  shut 
n. 


The  Russians  have  iusi  re- 
cenllv  been  made  aware  of 
the  Y2K  problem.  After  a  sur- 
vey they've  decided  there's 
nothing  they  really  can  do 
about  it.  They  don't  have  the 
programmers  or  the  money  to 
tackle  die  problem,  so  they  Ae 
opted  to  just  wail  and  see 
what  happens. 

One  (me.  for  instance)  won- 
ders what's  going  to  happen 
when  the  control  systems 
preventing  nuclear  missile  fir- 
ing shut  down  all  over  their 
country. 

Is  it  really  possible  that  our 
major  corporations,  and  our 
government,  have  been  ignor- 
ing die  problems  dial  their 
computers  are  going  lo  expe- 
ricnce  come  Januarv  1,  2000? 
Is  it  possible,  as  Gary  North 
is  predicting,  that  our  tele- 
phone system,  power  compa- 
nies.  and  most  government 
operations  will  suddenly  stop 
that  Saturday  morning?  This 
is  so  completely  beyond  be- 
lief that  the  natural  reaction  is 


to  pooh-pooh  the  w  hole  idea. 

To  get  a  better  understand- 
ing of  what's  involved,  visit 
[www.garvTionh.com]  and  start 
reading  the  postings.  There 
are  some  from  skeptics,  but 
you'll  note  that  these  birds 
don't  have  much  in  the  wav 
of  credentials.  When  you  start 
reading  the  postings  from  die 
systems  analysts  and  pro- 
grammers  who^e  in  the 
trenches,  il*s  "Oh.  my  God!'' 
If  I  were  try ing  to  get  the  real 
impact  across  I'd  make  that 
about  six  exclamation  points. 
not  one.  But  Tra  conserva- 
tive, so  vou  do  some  home- 
work  and  si  art  blowing  your 
mind  al  wliai  you  learn. 

The  people  at  my  bank  say 
it's  Y2K  compliant.  Bui  they 
admit  that  they  are  lied  in 
with  their  whole  banking  sys- 
tem, which  isn't,  and  thai  the 
whole  system  could  crash  as 
a  result. 

Without  money,  power,  g^tso- 
line,  and  food  deliveries,  tele- 
phones, and  so  on,  your  cum-  i 


pany  wil!  have  to  close  down 
until  the  wliule  infrastructure 
is  up  and  running  again.  And 
dial  could  lake  weeks,  months, 
or  even  vears. 

Maybe  jou're  still  in  Y2K 
deniaU  a  comfortable  area 
which  is  densely  populated 
with  our  managerial  elite. 
Then,  how  about  a  little  more 
homework.  Try  investing  S20 
in  Yourdon's  Time  Bomb 
2000  (Prentice-Hall).  Ed  ex- 
plains why  our  hospitals,  po- 
lice, water,  electricity,  mail, 
schtMjls.  and  so  on  are  likely 
lo  stop,  possibly  for  weeks  to 
months. 

So  wiiat's  the  probletiV^  It's 
that  many  computer  systems 
have  been  programmed  to 
read  year  00  as  1900  instead 
of  2000.  We* re  talkinsj  about 
thousands  of  mainframe  sys- 
tems^  where  most  of  the 
original  programmers  are  re- 
tired or  dead,  the  languages 
and  compilers  they  used  are 

Gom'uiued  on  page  60 
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Photo  A,  The  DSP'599z.>:  has  a  relatively  ^rnall  footprint,  about  7- 
//2  inches  wide.  I  thought  at  first  the  size  of  the  buttons  would 
make  operation  difficult,  but  there  is  plenty'  of  room  for  me  to  get 
to  side-by-side  bnttotis  to  press  them  sinutltat^eously.  The  display 
window  keeps  you  abreast  of  the  many  functions  and  is  quite 
readable  from  across  the  operating  fable. 


DSP  k^L'hiiology  on  display  al 
ham  sU)res  and  wasn't  overly 
impressed. 

Enter  the  DSP-599zx 

No  ringing.  Jusl  lune.  adjust/ 
tweak,  and  copy.  This  means 
Lliat  here  is  a  piece  orcqulpmeni 
that  can  make  the  digital  modes 
really  come  lo  life  uheti  a  lot  of 
the  signals  1  hear  are  barely 
movine  I  he  S-meler 

When  luning  RTTY  through 
Ihe  PK232,  the  mninii  indiealor 
on  I  he  Sy^zx  is  the  first  area  on 
w  hich  lo  focus.  When  I  he  indi- 
cator shows  about  equal  detlec- 
lion  in  both  directions,  the  copy 


may  appear  on  the  monitor,  but 
sometimes  there  arc  garbage 
strings.  Then,  by  following  the 
instructions  to  tweak  the  knobs 
on  the  front  paiieL  the  copy,  as 
if  bv  magic,  becomes  solid. 

The  599 /,x  has  anoiher  feature 
lliat  makes  a  husse  difference. 
After  demodulating  the  signaf 
you  can  put  it  in  the  re  modulate 
mode  ajid  the  signal  is  fed  to  the 
PK232  as  purs  as  if  the  trans- 
mitter were  across  lown* 

Several  novel  effects  are  no- 
ticeable* The  first  one  is  mani- 
fested al  the  tuning  bars  on  the 
PK232:  They  suddenly  display 
only  mark  and  space  bars,  and 
there  are  no  hash  bars  in  tie- 
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Fig-  i,  r/ii.v  was  a  portion  of  a  QSO  using  DSP-RTTY',  in  which 
we  were  discussing  the  use  of  various  methods  of  handling  RTT}\ 
The  split  screen  is  obvious.  Timewave  gives  an  example  with  a 
third  screen  f(^  allow  simultaneous  monitoring  of  the  DX-C luster, 
bur  my  computer  does  nor  have  enough  serial  ports  at  this  time. 
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tween!  The  second  is  that  if  the 
signal  isn't  absolutely  clean.  I 
could  t\^'eak  the  receiver  tuning 
just  slightly  and  everything 
would  clear  up  atid  the  copy 
would  be  as  close  to  100%  as 
conditions  would  allows  As 
mentioned  above,  this  tweaking 
could  be  accomplished  on  the 
from  panel  of  the  599z?i,  And 
remember,  ihis  was  with  most 
siiznals  at  about  S-0. 

A  third  effect  tells  the  real 
story.  Ham  bands  jusl  don't 
sound  right  to  mc  unless  T  can 
hear  most  of  the  spectrum  up 
and  down  from  the  sisnal  I  am 
tuning  to.  Therefore,  for  a  time 
I  left  the  speaker  connected  to 
the  audio  before  the  DSP  filter 
when  lisle ning  to  digital  modes. 
The  599zx  has  a  speaker  output 
that  1  plugged  the  headphones 
into  (this  is  the  recommended 
connection  for  the  station 
speaker,  aiid  by  tlie  end  of  a  few 
days  I  grcv\  into  that  mode)-  Tlie 
difference  is  drajnatic;  the  signal 
is  there,  the  noise  is  gone. 

Of  course,  when  working  side- 
band it  is  necessary  to  use  the  fil- 
tered output  or  tliere  is  no  elTeci. 
Forcreatures  such  as  L  Timewave 
buih  in  a  quick  bypass  feature: 
Toggle  the  bypass  button  and  ihe 
filter  is  in  or  out  of  there  in  an  in- 
stant. You  can  have  it  botli  ways, 

A  very  convincing  advantage 
came  to  light  as  1  was  working 
Ulf  DL5AXX  with  RTTY.  His 
signal  was  quite  readable,  but  he 
complained  that  mine  was  a  bit 
rough  to  copy  and  he  pulled  it 
out  by  using  his  DSP.  The  story' 
unfolded  within  a  minute  as  I 
was  sending  the  last  round  of  ihe 
QSO,  My  amplifier  bit  the  dust, 
which  meant  that  mv  signal 
hadn't  been  nearly  where  it 
should  have  been,  but  DSP  had 
rescued  the  contact.  1  signed 
w^iLh  Ulf  jfl/?.v  the  ampliller  and 
was  under  the  distinct  impies- 
sion  he  was  still  copying  me  due 
lo  the  technology  at  his  end.  If 
the  contact  had  lasted  one  more 
time  around.  I  w  ould  have  asked 
what  DSP  unit  he  used. 

Great  software 

Now,  you  can  take  full  advan- 
tage of  the  unit  without  the  need 


for  a  TNC  between  it  and  your 
computer.  The  new^  DSP-RTH" 
pmgram  does  that  and  tlie  features 
arc  designed  for  the  serious  RTTY 
oi^craioL 

This  program  installs  easily 
into  Windows  95^^^*,  Windows 
98™,  or  Windows  KU^K  Instal- 
lation is  intuit  is  c  and  takes  care 
of  itself,  as  we  ha%'e  learned  to 
expect  from  good  Windows  pro- 
grams. Follow  the  simple  insuiic- 
tions  and  you  will  be  up  and 
running  in  minutes.  The  docu- 
mentation is  straightforward. 

The  biggest  help  is  w  ilhin  the 
online  help  files.  You  will  find 
how  to  edit  the  macros  and  create 
your  own  for  nearly  effortless 
communication.  Instructions  are 
included  for  such  things  as  in- 
serting the  station's  call  you  are 
about  to  work,  which  is  started 
by  pressing  1  Alt-K]  for  the  pop- 
up window.  Then,  when  you 
wish  to  insert  the  call  into  text, 
you  merely  use  [Ctrl-Kl  and  it 
appears.  You  do  the  same  lo  in- 
sert your  ow^n  call  into  ihe  text 
with[Ctrl-C]. 

It  becomes  quite  natural  after 
a  few  limes  around  and  leaves 
time  to  think  ahead  instead  of 
search  the  screen  for  the  other 
station's  calf  I  find  1  can  cut 
down  on  the  repetitive  chores 
and  focus  instead  on  the 
operators  name  and  interests. 
Keeps  m>  head  from  hurting 
needlessly. 

The  fact  is,  when  you  take  full 
advantage  of  the  program,  you 
can  rattle  along  with  intelligible 
exchanges  more  tjuickly  ihan  if 
you  had  a  self-correciing  link 
with  FACTOR  or  AMTOR.  This 
is  not  to  ^ay  you  will  not  miss  a 
lew  characters  now  and  then, 
but  there  is  no  delay  in  waiting 
for  the  transmissions  to  become 
perfect. 

Simple  hookup 

Connect  the  serial  cable  from 
the  computer  to  the  599zx  ( sup- 
plied), a  cable  from  the  speaker 
output  to  the  back  of  the  5997X 
(roll  )our  ow^n),  add  the  radio 
to  599zx  cable  tbat  comes  wdth 
I  lie  131N  connector  at  one  cikI  to 
fit  the  599zx,  and  you  are  nearly 
there.  Connect   12  VDC  and 


Photo  B.  Hookup  is  made  sintpU\  The  DSP-RTTi"  software  comes 
packaged  niih  a  9-pin  lo  9-p'm  serial  cable  and  an  interfave  cable 
wifh  the  DIN  connector  wired  on  die  DSP-599zx  end  and  insfrfw- 
dons  10  hire  flie  other  end  to  connect  to  your  radio.  You  need  a  12 
volt  (cable  not  shown)  and  speaker  output  cable.  The  cable  to  the 
left  is  from  the  .speaker  output  of  the  599  lo  a  set  of  headphones. 


j^g-in  speakers  or  headphones 
to  complete  the  job.  (See  Pholo 
Bp)  The  radio  connection  is  die 
only  challenge,  but  the  599zx 
can  be  made  to  work  wiih  any 
modem  transceiver.  Time  wave 
has  a  lech  line  mid  they  bave 
heard  jusi  about  all  the  common 
connection  questions. 

The  program  h  intuitive  and 
intended  for  the  sterious  RTTY 
aficionado.  One  of  the  features 


that  strm^tt  wt  right  away  is  a 
button  to  click  to  send  what  I 

had  typed  ahead,  and  then  return 
automaticatly  when  the  message 
was  setii  lo  receive*  And  the 
send-receive  transition  is  imme- 
diate. Some  Windows  programs 
seem  to  spend  severaJ  seconds 
during  die  changeover 

There  are  almost  countless 
possibilities  for  macros  lo  send 
even'thing  from  your  call  lo 


automatic  CQ,  lo  a  brag  tape,  to 

contest  exchanges  that  you  can 
modify  to  suit  your  needs  and 
taste. 

The  re  modulate  mode  that 
works  with  a  TNC  does  not 
work  with  the  moLJL'ni.  hut  it  is 
not  necessary;  the  demodulated 
signal  is  about  as  pure  as  it  can 
gel  when  it  gels  to  the  program 
in  the  computer. 

I  had  at  this  point  broken 
myself  of  the  habit  of  lisienin* 
to  the  *'iavv"  signals  coming  in 
from  the  radio.  There  is  a  by- 
pass thai  allows  for  thai  exer- 
cise, and  you  wall  be  amazed  at 
the  noise  on  the  band  sometimes 
when  you  bypass  the  599zx. 
Also,  I  found  that  if  I  allowed 
the  regular  speaker  output  to  run 
the  station  speaker,  the  audio 
available  for  the  599zx  was 
noticeably  reduced. 

Press  the  bypass  button  dur- 
ing marginal  conditions  and 
copy  will  usually  turn  to  unread- 
able garble  or  completely  disap- 
pear from  the  monitor.  Plus,  you 
will  notice  that  if  there  is  a  lot 
of  interference  on  frequency,  the 
signal  will  disappear  into  the 
depths  of  the  ''hash"  w  hen  you 
press  the  bypass  button;  then. 


miraciiiously,  when  you  toggle 
the  button  out  of  the  b)pa^s 
mode,  the  signal  emerges  audibly 
and  die  received  copy  displays  on 
tile  screen.  Thijt  happens  almost 
instantly. 

One  evening,  the  local  atmo- 
spheric noise  was  exceptionally 
bad  and  I  fount!  the  true  value 
of  tuning  with  the  filter  on  and 
doing  its  job.  The  noise  was  reg- 
istering an  S-5  on  the  meter  and 
there  were  no  audible  signals. 
But  there  were  signals.  All  that 
was  necessary  was  to  tune 
slowly  through  the  RTTY  win- 
dow and  signals  would  show 
themselves.  Wilh  a  little  careful 
tweaking,  1  copied  nearly  every 
one  of  them.  And  thev  were 
weak  signals,  believe  me.  With- 
out the  noise,  I  doubt  if  there 
would  liave  been  any  movement 
of  the  S-meter 

All  in  all.  I  am  totally  enam- 
ored with  Lhe  DSP-599zx  and 
the  DSP'RTTY  software.  The 
DSP-599ZX  by  itself  helps  all 
modes,  but  their  mt>dem  progratT^ 
is  the  show  stopper.  As  1  spoke  to 
John  Douglas  at  Timewave.  I 
mentioned  the  fact  that  they 
would  have  a  hard  time  pry  ing 
them  out  of  mv  fineers.  The 


Current  Web  Addresses 

Source  for: 

Web  address  (URL) 

HF  serial  modem  plans  +  software 

ljltp://www.accessooe.co(Ti/-'tmayhari/index.htm 

PCFIexnet  communications  free  programs 

htfp://d  10td.afthd.th-darmstadt.de/-flexnet/index.html 

Tom  Sailer's  info  on  PCFIexnet 

http://wwwJfe.ee.  ethz.ch/-^safler/pcf/ 

SV2AGW  free  Win95  programs 

http://www.forthnet.gr/sv2agw/ 

BayCom  -  German  site 

http://www,ba  ycom.de/ 

Pasokon  SSTV  programs  &  hardware 

http://www,ultranet.com/-sstv/lite.html 

Winpack  shareware  for  Windows 

http://www.dyckies.demonxo.uk/ham/wp.htm 

Baycom  1,5  and  Manual.zip  in  English 

http://www.es.  wvtj  .edu>  -  acni^gophe  r/Software/baycom/ 

Tucson  Amateur  Packet  Radio— where  packet  started— new 
modes  on  the  way 

http://www.taprorg 

TNC  to  radio  wiring  help 

http://prairie.lake3.com/-medcalf/zix/wire/ 

ChromaP  X  &  W95SSTV 

http://www.siliconpixe  sxom/ 

Timewave  DSP  &  former  AEA  prod 

http://www.timewave.com 

VHF  packet  senal  modem  kit 

http://www.ldgelectronics,com 

Table  1,  Current  Web  addresses.  All  of  the  above  were  cut  and  pasted  directly  from  the  Web  page  to  avoid  die  inevitable  errors  when 
copyings  If  you  encounter  a  problem  with  a  European  address,  the  netivork  is  often  at  fault.  Try  again  later. 
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Hrm  to  hrm 


Numbef  42  oo  your  feetibACk  e^rd 


Your  Input  Welcome  Here 


Dave  Miller  NZ9E 
7462  Lawler  Avenue 
Niles  IL  60714-3108 
[dmiller14@juno.com] 


Roger  and  Ron  Block  of 
Po I \  Phaser  Corporation  have 
pui  logethcr  a  well -written  sc- 
ries of  tips  and  suggestions  on 
how  we  can  clTcctivcly  protect 
our  ham  radio  stations  from  the 
effects  of  a  itghining  slrike.  The 
series  began  in  ihe  January  1998 
*'Hani  To  Hani"  column  and  Part 
9  follows: 

Lighlnmg  protection — what 
your  mother  never  told  you! 

Longevity 

After  a  ground  system  has  boen 
installed,  inevitably  it  begins  to 
age.  Copper  and  other  raetals  are 
attacked  bv  acids  w  hile  aluminum 
is  attacked  by  ba^s.  In  addition, 
other  chemicals  may  be  prcircnt 
tn  \hc  ^oil  which  can  cause  de- 
creased effectiveness  of  the 
grounding  materials. 

Maintenance  testing  is  impor- 
tant. While  some  ground  sys- 
tems will  last  30  vears,  others 
are  not  nearly  as  durable.  The 
proper  v\  ay  to  test  the  effective- 
ness of  a  gmunding  system  is  to 
use  an  eanh  resistance  meter, 
which  will  provide  a  "fall  of 
potential"  type  of  test. 

Safety  hint:  t Jsc  caution  when 
connecting  a  ground  system  to 


the  existing  electrical  utility 

gR>und  rod.  Depending  on  gnound 
conductivity,  harmonic  and  other 
currents  could  How,  causing  a 
spark  when  connected. 

Having  VSWR  trouble  or 
telephone  interference  w ith  your 
multiband  HF  venical?  When 
you  have  a  ground-mounted 
multiband  HF  vertical  amenna, 
the  ground  radials  normally 
connect  to  the  coax  cable's 
shield.  Since  the  equipment  end 
of  tlie  coax  line  will  be  at  some 
ratidom  length  (which  cati  ap- 
proach a  quaner  wave  or  some 
multiple  thereof)  from  the  an- 
tenna. RF  energy,  using  the 
coax's  shield  as  a  radiaL  will 
show  up  as  high  VSWR  on  thai 
band  or  bands.  It  can  be  cor- 
rected by  decoupling  the  coax 
with  a  "poor  man's  balun."  Even 
though  aground-mounted  quar- 
ter-wave vertical  is  not  a  bal- 
anced antenna  (and  shnuldn'i 
need  a  balun),  the  technique 
works  because  the  coil  also  acts 
as  an  RF  choke  to  RF  currents 
traveling  on  the  cable's  outside 

I'll— 

shield.  RF  currents  on  the  inner 
siuface  of  the  shield  are  a  nee- 

i  essary  part  of  the  circuit  path, 
hui  not  on  the  outside  surface. 
You  can  easilv  form  an  RF 


hardware  sells  for  S369,95  and 
there  is  a  version  that  fits  into 
the  Yaesu  SP-5/SP-6  speaker 
with  nearly  identical  features 

available  for  $349.95.  The  pro- 
gram sells  for  $69.95  and  I  un- 
derstand there  are  plans  to 
further  enhance  it  with  logging 
features.  At  this  time,  tbe  screen 
aetivily  can  be  directed  to  tiles 
on  disk  for  later  reference. 
Tunewave  does  have  a  Web  site, 
(See  Table  1.) 


If  you  have  questions  or  com- 
ments about  this  column^  please 
E-mail  me  at  [jheller# sierra, 
net]  and/or  CompuServe 
172130,1352].  I  will  gladly 
share  what  I  know  or  find  a  re- 
source for  you.  On  packet,  I  see 
my  current  PBBS  address  is 
shutting  down.  If  your  packet 
mail  comes  back  or  is  not  an- 
swered, that  is  the  reason.  I  am 
searching  for  anew  address.  For 
now,  73,  Jack  KB7XO. 


choke  by  making  an  eight-turn 
coiL  six  inches  in  diameter,  right 
in  your  coax  feedlinc.  Give  it  a 
try  if  you're  experiencing  the 
problem  mentioned.  If  your 
coax  goes  up  from  ground  level 
to  a  first  or  second  story  level, 
the  radiated  near- lie  Id  energy 
from  the  anienna  will  also  give 
"higher  VSWR  like"  indica- 
tions. This  can  be  fixed  by  add- 
ing another  coax  coil  (in  the 
same  manner  as  above),  but  this 
lime  near  the  transmitter.  This 
"choke**  Will  provide  a  high  im- 
pedance to  the  captured  RF  nn  the 
coax's  outside  shield  surface  and 
reflect  it  back.  If  a  decoupling  coil 
is  present  near  the  antenna  feed 
(described  above),  the  RF  will 
continue  to  bounce  back  and 
forth  until  it's  either  radiated  or 
lost  due  to  resistance,  with  no 
effect  on  your  measured  VSWR. 
Additionally,  if  you  don't  elimi- 
nate the  RF  riding  on  the  out- 
side of  the  coax  cable,  it  can 
make  the  equipment  cabinet 
high  (hot)  with  RF  voltage. 
Since  the  cabinet  is  connected 
to  the  power  safety  ground,  if 
you're  not  using  the  recom- 
mended single  point  grounding 
technique,  the  safety  ground 
w^ill  carrv  the  RF  to  the  tele- 

■r 

phone  company-installed  pro- 
tector. Chances  are,  the  utility 
safety  power  ground  is  poor  or 
is  highly  inductive.  The  RF  will 
then  likely  fire  the  telephone 
company's  proiecior,  causing 
interference  to  your  phone.  It 
can  even  cross-couple  to  other 
lines  in  the  same  cable  run  to  the 
central  office. 

Providing  a  good  eanh  ground 
for  both  lighu^ing  mid  RF,  inter- 
connecting the  utility  safety 
ground  into  your  overall  ground 
system,  using  a  single-point 
ground  configuration  (as  w^e' ve 
discussed  in  previous  install- 
ments) and  installing  a  low-in- 
ductance inicrconneci  path 
between  the  single-point  and  die 
external  ground  system  will  do 
a  lot  toward  cliiiiiiiating  these 
RFl  problems  (in  addition  to 
protecting  you  from  lightning 
surge  currents). 

Moiferaror's  note:  In  another 
section  of  this  series  we  were 
warned  about  coilx  in  (he  coax 


cable  feedlinesmting  as  air- 
wound  pickup  coils  for  ihe 
magneiic  field  generated  by  a 
lightning  siroke.  That  danger 
still  exists  (as  previously  de- 
Uiilcd).  so  the  sit^gesrions  given 
here  are  not  cofuplciely  wiihoiu 
their  inherent  drawbacks.  One 
soltttion  may  he  to  enclose  the 
coils  of  coax  just  metuioned  in- 
side a  magnetically  shielded 
tnetal  container  that's  properly 
bonded  to  the  single-point 
ground  at  the  outdoor  end  and 
to  the  single-poim  ground  at  the 
staiion  end. 

Do  you  know  why  steel 
ground  rods  arc  copperplated? 
!f  you  answered  "to  increase 
conductivity."  you'd  bcUcr  read 
on.  The  base  metal,  steel,  is 
more  conductive  than  the  best 
soil  or  even  salt  w  ater.  The  real 
reason  is  for  corrosion  rcsis- 
taiK-e-  Copper,  silver,  mercury 
and  gold  all  have  high  resistance 
to  conosion.  Those  metals  that 
are  never  found  free  in  nature, 
like  aluminum  and  magnesium. 
are  easily  corroded.  Noble  met- 
als  {like  copper)  become  the 
cathode  when  joined  together 
with  less  noble  metals  in  the 
presence  of  an  electrolyte  (ionic 
wuter).  Less  noble  metals  be- 
come the  sacrificial  anode  and 
corrode  away. 

Graphite  (though  not  techni- 
cally a  metal)  is  even  more 
noble  than  silver  and  certainly 
much  nobler  than  copper.  There- 
fore, if  a  graphite  backftll  ma- 
terial is  used  as  a  ground  en- 
hancer  to  surround  copper,  the 
copper  will  be  sacrificial  to  die 
graphite  and  will  di.ssolve  away 
into  the  ground. 

The  following  affect  the 
amount  and  speed  of  corrosion 
both  above  and  below  the  soil: 

Water,  The  presence  of  water, 
mixed  with  contaminants,  is  the 
basis  of  galvanic  corrosion.  Pure 
rain  water  is  slightly  acidic  (pH 
5,5  to  6.0),  It  picks  up  carbon 
dioxide  as  it  falls,  which  creates 
carbonic  acid.  It  can  start  at* 
tacking  some  metals,  even 
copper,  without  being  in  a 
junction.  The  ions  etched  from 
the  copper  go  into  solution  in 
the  rain  water.  As  this  rain 
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irifer  drips  on  galvanized 
tower  sections,  it  will  cause  the 
zinc  U>  combine  and  wash  ufT. 
This  leaves  the  bare  steel  to 
oxidt/e  away. 

Oxygen.  This  is  the  main  cor- 
rosion accelerator.  Rain  water 
also  picks  up  oxygen  as  it  falls 
through  the  atmosphere;  water 
is  an  excellent  carrier  of  oxygen. 

Temperature.  General Iy»  the 
higher  the  temperature,  the 
faster  the  chemical  reaction. 

Texture  of  the  metal(s).  Glass- 
smooth  surfaces  are  less  likely 
lo  corrode  than  nough  finishes. 

Hydrogen  Sulfide.  A  gaseous 
product  of  exhaust  emissions, 
it  combines  with  rain  water, 
creating  acid  rain. 

Chlorine.  Tap  water  can  have 
an  acidic  effect  on  underground 
materials. 

Inert  gases.  Helium  displaces 
oxygen  and  reduces  the  corrosive 
efTcci. 

Alkaline.  Although  some  al- 
kalis lend  to  increase  the  rate  of 
carbon  dioxide  absorption  from 
the  air  (which  creates  corrosive 
carbonate  solutions),  slight 
aiBOUnts  of  alkalinity  can  reduce 
conosion  rates, 

Salis.  Sodium  chloride  (found 
just  about  everywhere)  in- 
creases the  soil  conductivity 
and  also  increases  the  corro- 
sion process  {in  nearly  the 
same  proportion  to  its  concen- 
tration). Other  naturally-oc- 
curring salts  or  man-added 
salts  will  do  about  the  same. 
Only  sodium  carbc^nate  or  phos- 
phate and  potassium  fcrrocya- 
nide  form  a  protective  film  that 
prevents  further  corrosion, 

Microorganhms .  Both  bacte- 
ria and  fungi  can  cause  metal  to 
deteriorate.  Some  will  give  off 
acids  in  trapped  water,  or,  when 
they  die,  will  decompose  into 


There  are  several  lypes  of  cor- 
fDsion.  Listed  below  aie  the  com- 
mon names  given  for  descriptive 

purposes: 

Unifonn  Etch .  A  dinxn  chemi- 
cal attack  from  salts,  urine  and 
acids.  If  allowed  to  continue,  a 
polished  surface  will  dull  and 
then  take  on  a  rough  or  frosted 
appearance. 


Pitting,  Tmy  pinholes  from 
localized  chemical  or  galvanic 
attack, 

Intergranulur,  Usually  gal- 
vanic, this  is  a  selective  attack 
along  the  grain  boundaries  of  an 
alloy  metal.  We  refer  to  this  as 
**de-alloying/'  Typical  corrosion- 
tiesistant  alloys  can  break  down 
when  corrosion  actually  works  on 
the  individual  components  of  the 
alloy. 

Exfoliation.  Found  on  ex- 
truded meials.  the  corrosion  oc- 
curs just  below  the  metal  surface 
and  causes  a  blister  to  form.  This 
appears  where  the  extruding 
dyes  have  forced  the  crystal 
structure  of  the  metal  to  change 
direction. 

Galvanic.  This  is  the  classic 
two-dissimilar-metal-connec- 
lion,  with  a  water  electrolyte 
bridge,  and  is  the  most  basic  of 
corrosion  problems. 

Concentration  CelL  As  the 
amount  of  oxygen  reaching  the 
electrolyte  varies,  the  rale  of 
corrosion  will  vary  accordingly. 
Highly  concentrated  areas  of 
oxygen  w  ill  have  high  levels  of 
corrosion. 

Stress.  More  corrosion  will 
occur  where  high  tensile  stress 
is  applied.  This  occurs  where 
metal  is  bent  or  where  rivets 
have  been  driven  in,  and  in  met- 
als that  have  been  cold-worked 
(bent  back  and  forth  several 
times).  Copper  is  easily  cold- 
worked  and  should  be  annealed 
{stress  relieved  by  heating). 
Stress  corrosion  appears  as  a 
crack  running  parallel  to  the 
metal's  grain. 

Fatigue,  Another  form  of 
stress  corrosion  where  pits  arc 
defined  along  the  grain.  Addi- 
tional stress  begins  to  concen- 
trate around  them  and  cracking 
occurs  at  the  bottom  of  the  pits. 

Filiform.  Thread-like  fila- 
ment corrosion  occurring  under 
painted  surfaces  where  water 
and  oxygen  have  penetrated  and 
form  a  corrosion  concentration 
celL 

That^s  Roger  and  Ron  i  pre* 
sentation  for  this  month.  The 
''Ham  To  Ham"  column  will 
continue  this  series  on  protect- 
ing your  ham  station  from  the 


destructive  effects  of  a  lightning 
strike  with  Part  10,  the  final 
installment,  coming  up  next 
month. 

Making  the  cuti 

From  Stephen  Reynolds 
N0POII:  Used,  nonworking 
camcorders  are  popping  up 
more  and  more  at  garage  sales, 
flea  markets  and  even  hamfests 
these  days.  Many  people  simply 
replace  an  inoperative  camcorder 
with  a  newer  one,  rather  than  pay 
the  high  price  of  having  an  older 
model  fixed.  Since  most  cam- 
corders come  with  a  carrying 
case,  battery  and  baner\'  charger, 
even  if  you'd  rather  not  get  in- 
volved in  trying  to  fix  the 
camcorder,  these  accessories 
can  often  be  very  useful  in  and 
of  themselves. 

'*The  carrying  cases  are  usu- 
ally pretty  sturdy,  so  a  few  min- 
utes modifying  the  case  for 
other  purposes  can  be  well 


CUT  HERE 


~y — ^^ 

cur  BRACES  OR  SEPARATORS 


Fig.  1.  Dissecting  a  camcorder 
case. 


worth  the  effort.  If  needed,  the 
inside  of  the  typical  camcorder 
case  can  usually  be  cut  away, 
leaving  the  outer  shell  for  stor- 
age of  ham  geju-  for  QRP  opera- 
tion, Field  Day,  vacation  or 
other  needs.  The  best  method 


i 


TRANSMITTER  LOCATION 


New  fixed  site  ilirection 

finders  provide  2  degree 

accuracy,  and  include 

software  fortriangulatron  fmm 

a  central  control  site.  Mobile 

versions  also  available  covering 

50MHz  to  1  GHz 


Doppler  Systems  Inc 

&1-X  2780  Carefree,  AZ  85377 
Tel  (602)  48S-9755    Fax:  (602}  488^1295 

www.dopsys.com 

Exiropeim  Marketing  Director  Denis  Egan 
PO  Box  2,  Seaton,  Devon  EX12  2YS  England 
— .   le\  &  Fax:  44  1297  62  56  90 
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HEX  HEAD 


fR££-5UDlNG 

ClAAAP 


THREADS 


HEKNLFT 


Fig,  2,  AnaNmir  of  a  spti!  holt. 


that  Tve  tbimd  is  In  use  a  sharp 
utility  knile  to  cut  Juki  under  the 
inside  Up  (as  shown  in  Fig.  1). 
On  some  cases,  vou'll  alsti  have 
lo  cut  out  some  braces  or  i»epa- 
laiors,  but  they  do  nomially  all 
come  out.  The  gutted  case  caji 
then  he  lined  with  foam  rubber, 
and  cusluii]  separators  can  be 
added  as  needed  to  accommo- 
date your  own  particular  ham 
equipment. 

'Need  an  auxiliary  haucry  for 
your  ham  lest  HT  or  perhaps  as 
a  backup  to  a  QRP  ng'^^  Some  of 
the  older  camcorders  have  fairlv 
husky  rechargeable  battery 
packs  as  a  part  of  their  package* 
It's  often  possible  lo  remove  the 
camcorder *s  halterv'  holder  (the 
holder  thai  the  bauery  clips 
onto)  from  ihe  body  of  the 
canicorder  without  a  great  deal 
of  work.  Some  simply  snap  onto 
the  body,  others  arc  held  in  place 
with  several  small  screws,  but  a 
few  may  renuire  some  surgery 
in  the  form  of  a  sharp  utility 
knife  and/or  a  fine-loolhed 
hacksaw  to  part  Uiem  from  their 
hosts!  Be  very  careful  if  you 
encounteied  the  latter:  ic  may 
not  he  worth  the  risk  ol  personal 
injury  and/or  damage  to  the 
holder  itself .  Providing  thai  the 
battery  and  its  charger  are  in 
good  workins  order  (vou  tried 
lluii  llr^L  of  course),  you  should 
now  have  a  combination  that 
will  serve  you  for  some  time/' 


A  "close-in"  antenna 
for  40 


From  Brtice  Cameron 
WA4UZM;  "While  the  most 
basic  amateur  anieiinu  remains 
the  simple  dipo!e,  if  you  con- 
struct it  strict  I V  from  30(>-ohm 
ribbon  lead  (as  often  recom- 
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mended  in  the  books),  it  prob- 
ablv  won  t  even  come  close  to 
matching  your  modern,  50- 

ohm-only  solid  stale  trans- 
ceiver's input/ouipiit  imped- 
ance. For  years,  I've  success- 
fully center- fed  a  40-meier 
dipole,  consisting  of  about  64 
feet  of  wire,  with  either  RG-8 
or  RG'58  5()-ohm  cable,  and 
with  tlie  flal-lop  of  the  antenna 
onlv  eiahl  to  10  feet  above  die 
ground,  The  low  overall  height 
gives  a  very  high  radiation 
angle,  which  is  ideal  for  close- 
in  work  or  statewide  nets.  The 
mismatch  is  tolerable  (being 
about  40  ohms  instead  of  50) 
and  the  tuning  is  fairly  siraight- 
I'orward. 

"Caretul  tuning  is  a  must  for 
best  results,  but  it  doesn't  lake 
all  that  much  effort  or  equip- 
ment. The  easiest  wav  is  with 
one  of  the  newer,  self-excited 
RF bridges,  coupled  with  lots  of 
patience.  Fve  found  the  best 
way  is  to  start  with  66  feet  of 
wire,  looped  through  egg  insu- 
lators at  each  end,  doubled  back 
on  itself,  and  temporarily  se- 
cured with  split  bolls.  Try  to 
keep  both  haUes  of  die  dipole 
as  close  to  the  same  length 
(symmetrical)  as  you  can,  for 
best  results,  Y(iu  should  be  able 
to  end  up  with  an  SWR  of  1.5 
to  1  or  less  fthoueh  vou*ll 
probably  notice  an  SWR  change 
between  wet  and  dry  grotind). 
Ms  present  antenna  is  simply 
made  of  split  zip-cord;  Ive 
heard  some  people  say  that  in- 
sulated wire  is  less  prone  lo 
noise/' 

Moderator  s  note:  If  you  ^e 
not  familiar  %%'ith  the  split  holts 
ihat  Bruce  refers  io  in  his  tip, 
stop  by  your  local  ho rd ware 
store  or  elevirical  supply  shop 
and  show  fhcm  the  drawing  in 
Fig.  2,  A  sjflif  holt,  a^  the  name 
implies,  is  i?astrally  a  brass  bolt, 
H'itir  a  slit  down  the  center  and 
a  free-stiding  clamp  and  tntt  on 
one  end.  The  main  antenna  wire, 
and  its  looped*back  end,  occupy 
the  space  inside  the  slit,  and  the 
free -sliding  clump  piece  and  nut 
are  siniggedup  to  hold  the  com- 
h  it  J  a  tio }  I  fin  >  i  ly  in  p  la  i  e ,  if  yoi  t 
fieed  a  little  more  or  a  litde  less 


wire  during  your  antetma  tmie- 
up  trioh.just  loosen  the  nut  on 

the  split  bolt  and  adjust  the 
length  of  wire  as  needed.  A  split 
httli  on  each  wire  end  can  also 
serve  as  the  permanent  tnethod 
of  securing  the  assemi}ly  once 
it  has  been  sttccessftdly  tuned. 
Additionally,  I  think  that  Britce\ 
reference  to  instdatcd  wire  be- 
in^  less  prone  to  noise  tnay  stem 
from  the  fact  that  when  hare 
stranded  copper  wire  is  exposed 
to  the  elements,  the  individital 
copper  strands  tettd  to  partially 
selfinsidatefrom  each  other  as 
copper  corrosion  develops  over 
time.  As  the  antenna  wire  mores, 
due  to  the  wind,  or  expansion 
and  contraction  with  lemf^era- 
ture  changes,  small  anumnis  of 
noise  voltage  tnay  be  geniTated 
by  the  partially-insulated  indi- 
vidual strands  rubbing  together. 
Wea  f benight,  insulated,  stranded 
conductors  and  bare  solid  wire 
don  V  exhibit  this  tendetwy.  Also 
keep  in  mind  that  any  insulated 
antenna  wire  wilt  add  apparent 
length  to  the  dipoie'ssize.  so  the 
exact  end-result  length  may  he 
somewhat  different  from  what 
thefomudas  and  antenna  book 
tables  show  as  the  normal  "fin- 
ished length*'  of  a  dipole  for  a 
particular  frequency.  The  fin- 
ished antennas  height  above 
ground  {and  surrounding  ob- 
jects in  the  m^ar  fields  will  also 
affect  the  antenna*s  naturally 
resonant  frequency.  Finally. 
plain  copper  wire  (even  if  cov- 
ered with  plastic  insulation }  will 
tend  to  stretch  more  than  cop- 
per-coated steel  antenna  wire, 
so  some  adjustment  with  time 
and  weather  conditions  nuiy  be 
necessary  isigtiiftcant  sag  tnighi 
occur  with  a  heavy  Minter  icing, 
for  insiance}* 

Murphy's  Corollary:  Every- 
thing, except  getting  into  hot 
water,  always  takes  longer  than 
expected. 

Thai's  all  for  this  month. 
Thanks  for  tuning  in  the  "Ham 
To  Ham"  colunm,  and  please 
keep  this  column  in  mind  when 
you  have  something  that  you'd 
like  to  contribute.  Some  of  the 
hesi  information  that  we  can  ap- 
ply  lo  our  day-to-day  ham  radio 


operation  comes  from  others 
who've  encountered  similar 

situations ...  and  found  workable 
solutions.  As  "'Ham  To  Ham" 
concludes  its  third  year  on  the 
pages  of  73  with  this  issue, 
many  thanks,  as  alw  ays,  to  our 
loyal  contributors,  including: 

Roger  BltK*k,  President 
PolyPhaser  Corporation 
2225  Park  Place 

PC).  Box  wm 

MindcnNV89423-90nn 
1  hitp://ww  w  .poty  phaserrom/] 

Stephen  Reynolds  NOPOU 
5 10  South  l.'^Oth  Street 

Omaha  NC 
68154 

W,  Bruce  Cameron  WA4UZM 
430  Doric  Court 
Tarpon  Springs  FL 

34689-2524 

If  you're  missing  any  past 
columns,  you  can  probably 
find  them  at  73's  "Ham  To 
Ham''  column  liome  page  (with 
special  thanks  to  Mark  Bohn- 
hoff  \\^B9U()\n,  on  ihc  World 
Wide  Web,  at  |hltp://www, 
rrsla.com/hthl. 

Note:  The  ideas  and  sugges- 
linns  contribulCLl  to  this  column 
by  its  readers  have  not  necessar- 
ilv  been  tested  bv  the  column's 
moderator  nor  by  the  staff  of  73^ 
and  thus  no  guarantee  of  opera- 
tional  success  is  implied.  Al- 
ways  use  your  own  best  judg- 
menl  before  modifying  any 
ciectronic  item  from  the  origi- 
nal equip  men  I  inanufucturer*s 
specifications.  No  responsibility 
is  implied  by  the  moderator  or 
73  for  any  equipment  damage 
or  matfuneiion  resulting  from 
informaijon  supplied  in  this 
column- 
Please  send  any  ideas  that 
you  would  like  to  see  included 
in  this  column  to  the  address 
at  lop.  We  will  make  every  ai- 
templ  lo  respond  to  all  legiti- 
mate ideas  in  a  timely  manner, 
but  please  ^Ncnd  any  specific 
questions,  on  any  particular 
tip,  to  the  originator  of  the  idea, 
not  to  this  column's  modera- 
tor nor  lo  73. 


Hrms  ujith  clrss 


Number  45  on  your  Feedback  card 


Carole  Perry  WB2MGP 

Media  Mentors  Inc. 

P.O,  Box  131646 

Staten  Island  NY  10313-0006 


T\k-  Da)  ion  YouUi  Foryni  on 
Saturday.  May  16,  1998  at 
Haniveniion^  %\  as  a  fun  place  lo 
be  this  year.  I  am  always  im- 

pa"^  V  J  wiih  the  number  of  brighu 
articulate  joungsters  aemss  ilie 
counErv  who  are  involved  in  ex- 
citing  aspects  of  ham  radio.  Il*s  a 
pleasure  to  inteniew  these  young 
people  during  the  yearuiul  prescni 
ihem  iil  a  national  forum  where 
tliey  are  able  to  showcase  their 
skills  and  shaie  their  enihusiasm 
with  <«hers. 

My  first  speaker  was  John 
Pituch  W2MB  Y,  who  is  1 1  years 
old,  frc>ni  Livingston,  New  Jer- 
sey^  John  has  been  licensed 
since  August,  1997.  His  dad, 
W2MY,  ftrstgot  him  interested 
in  the  hobby  by  inviiing  hitn  to 
come  along  to  various  Field  Day 
and  other  public  service  events- 

John  feels  it  is  very  impoitani 
to  have  a  young  ham  be  part  of 


Photo  A.  Crysiai  Huri  KC0AJE 
12.  Hi-becca  Rich  KB0Wr.  S 
years  old,  and  Carole  Perry  at 

the  199S  Dayton  Yourh  Forum. 
Photo  by  Dave  Rkh  KG0US. 


any  presentation  about  ham  ra- 
dio that  an  adult  is  si  vine.  That 
way  the  prospective  young 
hams  in  the  audience  can  sav« 
"Hey,  I  can  do  that." 

He's  a  member  of  the  ARRL, 
QRP  Amateur  Radio  Club  fn- 
temational,  FISTS,  New  Jer- 
sey QRP  Club.  Internet  QRP 
Club,  and  10-10  IntemalionaL 
His  favorite  ham  activities  are 
HF  CW,  contesting.  DX,  rag- 
chewing,  and  public  service. 

John  had  a  wonderful  slide 
presentation  which  showed  lots 
of  fun  activities  for  young 
people. 

The  second  speaker  was  Ciys- 
lal  Han  KC0AJE  12  years  old. 
from  Boulden  Colorado  (Photii 
A).  Crystal  has  been  a  member 
of  BARC  Jn  far  one  year.  This 
group  is  the  youth  auxiliary  club 
of  the  Boulder  Amateur  Radio 
Club.  Hllie  and  Rip  Van  Winkle, 
who  are  the  "heart  and  soul"  of 
this  young  adult  club,  have  or- 
ganized efforts  for  the  past  sev- 
eral years  to  send  v\onderfuL 
articulate  children  as  reprci^en* 
tatives  lo  appear  at  my  youth 
forum  in  Dayton.  Elmers  such 
as  the  Van  Winkles  are  a  gift  to 
amateur  radio. 

Crystal  shared  with  the  audi- 
ence thai  she  has  her  General 
license  along  with  20- word  code 
credit  towards  her  Extra  ticket. 
She  had  a  wonderful  slide  pre- 
sentation which  highlighted 
many  of  her  favorite  activities 
in  ham  radio.  Crystal  explained 
*'home-bfew'**  to  the  newcomers 
in  the  audience.  She  enjoys 
building  her  own  equipment. 
We  saw  slides  of  a  J-pole  iin- 
tenna  and  some  other  equiptnenl 
she  built,  svildered,  and  debuggett 
by  herself. 


Phata  B.  Blair  Harness  KB0ROM.   17,  Techplus.  Photo  by 
Carole  Perrw 


Crystal  has  started  a  hatn  ra- 
dio club  in  her  middle  school 
and  has  encour;iL:L tJ  licr  teacher 
to  sponsor  il. 

Every  once  in  awhile  I  iiiv  ilc 
an  adult  to  speak  at  this  forum, 
John  Crovelli  W2GD.  from 
Bridgewaler  New-  Jersey,  gave 
a  talk  on  con  testing  and  how  it 
can  be  a  great  experience  for 
idds.  He  got  intenesled  in  ham 
radio  at  age  10  and  since  has 
become  well  know  n  as  a  DXer 
and  a  contester.  Me  feels  that  chil- 
dren can  leant  so  much  from  this 
part  of  the  hobby  that  they  should 
be  encouraged  to  participate  in  it. 

John  pointed  out  that  through 
contesting  children  can  learn 
about  propagation,  radio  wave 
phenomena,  and  basic  electron- 
ics. He  also  Iiad  a  slide  presen- 
tation of  impressive  highlights 


of  the  fun  and  achievements  he 
has?  had  over  the  years. 

Richard  Siiibbs  KC^NSZ  is 
the  custQiDcr  service  manager 
for  MPJ.  He  and  Martin  Ju.  the 
founder  of  MFJ,  liave  made  ap- 
pearances lo  donate  equipment 
at  m>  V  outh  forums  ft>r  the  past 
SIX  years.  They  are  extremely 
supptini\  c  of  educational  eftbrts 
to  encourage  children  to  get  into 
the  hobb>:  It^s  alw  ays  a  pleasure 
to  have  llieir  panicipatjon,  and 
of  course  the  youngsters  in  the 
audience  look  lor  ward  to  the 
drawing  for  prizes.  This  year 
MFJ  donated  a  six -meter  iig  as 
a  prize.  The  happy  recipients 
keep  coming  back  to  the  youth 
tbrum  every  year  to  reminisce 
with  tlie  audience.  It's  a  lotof  fiiiL 

Ttic  next  young  lady  is  a  real 
shnwstopper.  Eight-year-old 


Photo  C,  Jamuhun  Chambers  KB0TKD.  16.  Phoio  by  Carole 
Perry. 
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Amateur  Radio  Via  Satellites 


Andy  MacAllisterWS ACM 
147M  Knights  Way  Drive 
Houston  TX  77083 


Last  monili  we  asked  a  hard 
question:  Does  Phase  3D  have  u 
ride?  Since  then  it  has  been 
learned  ihal  the  answer  rs  NO. 
AMSAT's  iiewesi  saielUie  will 
not  be  launched  on  the  third  test 
llight  (.AR503)  of  the  Ariane  5 
rocket.  On  June  1 5th.  Phase  3D 
pTOJeet  Louder  and  AMSAT-DL 
President  Karl  Mein/er  DJ4ZC 
was  infomicd  by  the  European 
Space  Agency  (ESA)  program 
board  that  Phxse  3D  would  not  be 
included  on  the  manilcsl  for  the 
Ariane  503, 


In  an  unexpected  turn  of 
events,  Ariaucspace,  the  privately 
held  coinmerciai  company  that 
provides  launchers  for  ESA.  an- 
nounced that  they  would  cover 
the  remaining  development  cost 
of  Ariane  503  in  return  for 
complete  control  of  the  lower 
pay  load  space  on  the  llight,  the 
spot  Phase  3D  wout<4  have  had. 
The  S35  to  S40  million  that 
Arianespace  brings  to  ilie  ESA 
program  board  is  far  more  than 
AMS  AT  groups  around  the  w  orld 
can  match.  Cash  talks. 


purchase  of  the  bunch 
space  on  AR503  is  considered 
by  some  to  be  a  conflict  of  inter- 
ests for  Arianespace,  In  addition 
to  being  the  lauiich  provider,  tliey 
are  now  also  a  customer.  Origi- 
nally it  was  thought  (hat  they 
would  send  a  dummy  satellite, 
just  a  dead- weight  mass,  on  the 
flight  to  expedite  the  launch 
timetable.  It  is  possible  that  they 
may  adjust  the  launch  data  sufTi- 
ciently  to  allow  thiie  for  mpairs 
to  a  communications  satellite  that 
wa.s  damaged  in  the  lab,  With  a 
successful  launch  of  a  function- 
ing satellite  in  the  place  of  a 
dummy,  they  could  then  market 
the  communications  channel  of 
the  satellite,  and  become  not  only 
a  launch  customer,  but  also  a  com- 
munications pa)vider  and  broker. 

Adversity  and  opportunity 

When  Phase  3D  was  not 
ready  for  the  Ariane  502  launch 


Photo  A.  Andy  W5ACM  expert- 

nienis  with  a  Grundig  Yacht 
Boy  4(M}  receiver  and  a  two- 

mvtiT  HT  using  a  SiH-wave 
whip  iintemm  for  RS-I2  Mode 
"A  "  smeUite  operation. 


last  yean  the  ESA  declared  their 
contract  with  AM  SAT  to  be 
void.  They  ignored  the  fact  that 
the  flight  requirements  had 
changed.  The  changes  caused 
serious  time  and  money  prob- 
lems for  AMSAT,  which  was 
hard  at  work  mechanically 
sireT)i_Mhenrng  Phase  3D  for  the 
anticipated  rough  ride  of  an 
Ariane  5  booster.  In  January 


Rebecca  Rich  KBDVVT  is  an 
Exim  class  license  holder  from 
Missouri  who  comes  Irom  a  ham 
family.  When  her  dad.  David 
KG0US,  designed  a  computer 
program  for  her  mom  Barbara 
KG0UT.  Rebecca  started  to  play 
with  it.  She  lound  she  could  an- 
swer many  of  the  questions.  At 
the  age  of  six^  Rebecca  earned 
her  Technician  license  and  told 
her  parents  she  enjoyed  it  so 
much  she  w  anted  to  go  higher 
After  she  got  her  Advanced  li- 
cense, the  pressure  was  on  for 
the  whole  family  to  study  tor 
their  Extras. 

They  all  took  the  test  in 
March,  1997.  and  all  of  them 
passed.  Rebecca  is  currently  the 
youngest  Exu:a class  in  the  United 
States.  Mom  gave  a  follow-up 
presentation  to  Rebecca \  talk  at 
the  fomm.  She  outlined  the  study 
guides  they  followed,  allotting 
times  for  code  practice  and  sec- 
tions of  the  th€or>^  Both  parents 
stressed  that  w  hen  \^  orking  with 
children,  it*s  important  to  limit 
the  study  time,  make  sure  they 
can  read  and  understand  the  test 
wordSj  and  most  importantly, 
that  they  have  tun ! 


The  next  speaker  was  another 
youngster  from  B.4RC  Jr.,  Blair 
Harness  KB0ROM.  Blair  (Photo 
B)  is  17  years  old  and  has  a 

Tech-plus  license.  He  has  been 
with  the  group  for  four  years, 
during  which  time  he  has  held 
office  as  vice  president,  secre- 
tary, and  treasurer.  Blair  has 
been  the  Field  Day  chairman 
for  B  ARC  Jr.  for  the  past  three 
years.  He  had  a  wonderful 
slide  presentation  of  BARC  Jr. 
at  various  Field  Day  activities. 
He  stressed  how  important  the 
role  of  Elmers  is  for  a  club  of 
young  people.  They  truly  ap- 
preciate the  tremendous  efforts 
of  these  instructors  and  Elmers 
at  events  like  Field  Day,  where 
there  is  so  much  to  do. 

After  Blair  spoke.  I  had  the 
Elmers  who  had  accompanied 
the  BARC  Jr.  speakers  to  Day- 
ton stand  up  lor  deserved  rec- 
ognition. Never  imderesttmate 
the  importance  of  strong  adult 
support  when  working  with 
children. 

This  was  the  year  of  great 
contributions  to  the  youth  fo- 
rum from  the  state  ol  Colo- 
rado. Bill  Nesbill  KG0ZI 


brought  the  most  wonde 
group  of  presenters  from  Grand 
Junction,  CoIohmJo.  They  bekxig 
toARFY — Amateur  Radio  For 
Youth.  This  began  as  a  group 
of  adults  who  encouraged 
youngsters  to  get  involved  in 
the  hobby,  but  quickly  turned 
into  a  16-member  club  for 
young  adults  who  look  to  the 
"geezers,"  as  they  call  them. 
for  advice- 

The  very  articulate  Andrew^ 
Be  KJ0JZ  is  14  years  old.  and 
is  the  president  of  ARFY.  An- 
drew talked  about  the  club's  ac- 
tivities, including  having  a  Web 
site  [htip://ww w.mesa.kl2- 
CO.US  imgmyarfy/]. 

Jonathan  Chambers  KB0TKD, 
age  16  {Photo  Ch  described  and 
showed  slides  of  ARFY's  DX- 
peditions  to  two  US  islands. 
00 IR  Skipper's  Island  and 
Watson  Island  002R.  both  in 
the  Colorado  River.  Both  events 
exposed  the  kids  to  HF  operat- 
ing and  gave  them  the  exciie- 
ment  and  experience  of  working 
huge  pileups. 

Denis  Campbell  AA0YX 
also  came  along  from  ARFY  to 
describe  some  of  the  terrific 


^Ejpeffences  the  young  people 
are  having  in  this  group.  To 
educate  more  kids  about  ham 
radio,  the  ARFY  kids  put  on  a 
series  of  classes  at  "'Super  Sat- 
urday," held  at  a  local  middle 
school.  The  kids  put  up  a  por- 
table 50-foot  tower  in  fruni  of 
the  school  and  let  other  kids 
get  on  and  talk  to  people  all 
over  the  country. 

At  the  end  of  the  forum  I  had 
mv  friend  Bob  Grove  from 
Monitoring  Times  magazine 
draw  for  the  winner  of  an  ICOM 
dual-band  ri^idio.  ICOM  is  usu- 
ally represeoicd  at  my  forums 
bv  Chris  Lousee,  who  has  been 
supportive  of  my  effons  with 
children  in  ham  radio  for  many 
vears.  Mv  thanks  to  all  the 
manufacturers  who  help  add 
ihal  extra  touch  of  excitement  to 
the  youth  torum  each  year  by 
putting  radios  into  the  hands  of 
young  adults* 

Be  sure  to  be  on  the  lookout 
for  young  people  who  would 
enjoy  being  presenters  at  Day- 
u^n  next  year.  Have  them  gel  in 
louch  with  me  at  the  address  at 
the  top  of  my  column  or  at 
[  w  b2mgp  @  i  X ,  ne  tcomxom  ] , 
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Photo  B.  Andy  W5ACM  ami  Mike  WA51WT  try  out  the  Yaesu  FT- 
847  Jot  ixi/iiihle  satellite  contacls  while  out  on  a  fishing  trip  in 
central  Texas > 


AMSAT  accepled  canceUation 
or iheir  launch  coniracf  with  the 
ESA,  pan  idetl  thai  ESA  would 
carry  Phase  3D  as  a  backup  on 
AR503  if  no  paying  customer 
could  be  iden lined.  In  the  event 
that  a  paying  customer  could  be 
found  for  AR503,  the  ESA 
agfL-^cd  to  use  best  efforts  lo  pro- 
vide a  ride  for  Phase  3D  on  an- 
other nighi.  Wheti  Arianespacc 
bought  the  spot  on  AR503, 
AMSAT  was  left  out,  and  now 
is  looking  to  the  ESA  to  provide 
a  future  launch  opportunity. 

The  AMSAT  organizations 
involved  wilh  the  design  and 
consU'Uclion  of  Phase  3D  are  in 
agreeineiU  for  some  near-term 
pbiiN  for  ihe  now-grounded  sai- 
elJile.  The  llrst  order  of  business 


is  to  complete  any  t^-uiinute 
issues  in  the  satellite  systems. 
They  will  also  provide  travel, 
lab  and  storage  insurance  for  the 
sate  Mite.  Phase  3D  will  then  go 
through  vibration  and  vacuum 
testing,  followed  by  possible 
shipment  to  Germany,  The 
AMSAT  Phase  3D  lab  in  Or- 
lando, Florida,  cannot  be  kept 
open  indefinitely — the  building 
iLself  is  scheduled  for  replacement 
next  year.  While  in  Germany,  the 
satellite  can  be  checked  and  main- 
mined  in  anticipation  of  a  launch 
cither  next  year  or  the  year  aften 
In  the  nicantirne,  other  launch- 
ers froiB  other  countries  will  be 
iijvesligated  as  possible  rides  to 
orbit  should  Ifie  ESA  fail  to  offer 
an  aliemaiive. 


Pffoto  C*  A  close-up  of  the  Yaesu  FT'S47  portable  station  with  the 
FP-iOSOA  power  supply  and  a  Whnerook  Products  Company 
keyer  paddle  (Model  MK-44t, 


Fun  stuff 

Ii\  not  always  convenient  lo 
lake  a  full-sized  hamsai  Earth 
station  along  on  camping  trips. 

vacations,  or  just  on  the  mad  for 
some  mobile  fun.  Tlie  ratiius, 
associated  power  source,  and 
norma  1  sate  1 1 i  te  ante n na.s  arc  j  ust 
icxj  large  and  heavy.  A  high-end 
home  station  may  have  two  or 
three  radios  for  HF,  VHP  and 
UHF  Power  amplifiers,  pream- 
plifiers and  a  large  DC  supply 
may  also  be  present.  For  anten- 
nas, Ihe  station  might  include 
di poles,  verticals  or  beams  for 
HE  and  an  array  of  high-gain, 
circularly-polarized  yagis  on 
a/imuth/elevation  rotators  for 
VHF  and  UHR  Getting  this 
mtrch  equipment  in  a  car  is  hard. 
Getting  it  all  operational  for 
mobile  work  yields  cover  pic- 
tures for  ham  radio  otaga/ines. 

There  are  alternatives.  For 
camping,  where  power  is  at  a 
premiimi,  HTs  and  other  simi- 
larly-sized radios  can  provide  a 
means  lo  get  signals  up  to  and 
down  from  low-Earth-ori?it  sat- 
ellites. On  a  recent  Boy  Scout 
camping  uip  I  tried  RS- 1 2  Mmlc 
A  operation  (two  meters  up  and 
10  meters  down)  with  a  minimai 
portable  station.  On  the  uplink  a 
I  wo- meter  HT  was  employed 
wilh  a  3/8-wave  whip.  The  one- 
Wistl  FM  radio  was  keyed  on  and 
off  wilh  a  standard  key,  I  had 
successftilly  tested  this  HT  for 
CW  chirp.  It  had  a  relatively 
ck'un  signal  fman\  HTs  do  noi). 
On  tlie  downlink,  J  use  a  Grundtg 
Yacht  Boy  400  general -cover- 
age receiver.  I  could  hear  my 
signal  through  the  iransponder, 
but  the  s>'sieni  was  not  sufficient 
lor  good  contacts.  While  the  up- 
link was  adequate  when  the 
transponder  was  lightly  loaded, 
the  downlink  reception  was 
poor  The  short  built-in  whip 
antenna  on  the  Grundig  was  not 
up  to  the  job.  A  good  dipole 
strung  in  the  trees  would  have 
made  quite  a  difference. 

During  a  fishing  U"ip  to  cen- 
tral Texas  I  again  used  omni 
antennas,  but  took  along  the 
new  Yaesu  FT-847  satelliie  ra- 
dio. This  rig  has  100  waits  out 
on  HF  and  six  meters,  and  50 


Photo  D.  The  M-Squared  70  cm 
"Eggbeater'^  antenna  provided 
reasonable  saielliie  reception  and 
wm  easily  mounted  to  a  spare 
stepkidder. 


walls  out  on  two  meters  and  70 
cm.  It  also  has  built-in  pream- 
plitlers.  This  time  a  good  dipole 
was  strung  up  for  1 0  meters.  An 

old  Ringo  Ranger  was  used  for 
two  meters  and  an  M -Squared 
70  cm  'Eggbeaier"  antenna 
(Model  EB-432)  was  mounted 

on  a  stepladder  with  the  optional 
reflector  kit  (Model  RK-70). 

The  rig,  microph*)ne  and 
Whiterook  Products  Company 
keycr  paddle  (Model  MK-44) 
all  fit  in  a  large  briefcase  with 
room  for  satelUte  prediclinn  list- 
ings and  other  items.  The  rig 
performed  flawlessly.  The  extra 
power  on  the  uplink  and  the 
buih-in,  low-noise  preamplifiers 
overcame  the  deficiencies  of 
the  omni  antennas,  and  many 

Continued  on  page  50 


Photo  E.  A  close-up  of  the  M- 
Squared  70  cm  "EgMbeater  "  an- 
tenna (Model  EB-432\  with  the 
optional  reflector  kit  (Model 
RK-70). 
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Number  43  on  your  feedback  card 


Neuj  Products 


m 
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Elmers^  Take  Notel 

The  new  MFJ  414  tutor  is 
**lhe  Cadillac  ot  NU>r^c  code 
trainers,"  designed  for  profes- 
sional classroom  use.  It's  ideal 
for  VE  examiners,  ham  radio 
classes,  cJubs.  Elmers  .„  welL 
everyone  who  wants  the  best 
Morse  code  tutor  available. 

Features  include  an  LCD 
teidout  and  printer  port,  which 
is  useful  fur  prijiting  uul  coi- 
rect  answers  so  that  students 
can  chei;k  copy  aflor  a  ct)Je 
practice  session.  If  a  student  is 
having  trouble  with  certain 
characters,  you  can  build  and 
save  three  castom  sets  ( 16  char- 
micrs  each)  for  cxwd  practice. 


The  MFJ-414  will  also  store  up 
to  1 6  FCC  exanis:  you  can  gen- 
erate actual  FCC  exams  and 
download  lliem  to  the  MFJ -4 1 4 
lo  lest  fuliire  hams  and  upgrades* 

It's  a  full-fcalured  mcmoiy 
keyen  ttK>,  vviih  10(X)-chamcter 
memory*  semi/auto  modes,  iam- 
bic A/B.  mvcrse  paddle,  change 
speed  and  tone-on-ihe-fly. 

You  can  use  the  powerful 
built-in  speaker  or  exiernal 
speaker  or  headphones.  The 
MFJ-H4  includes  a  serial  port 
cable  and  open-end  patch  cable, 
and.  as  always,  MFJ's  famous 
No  Maner  W/?o;^^*  one-year 
limited  warranty. 

To  order  or  for  informal ioji 
about  your  nearest  dealer,  call 
(800)  647-1800;  FAX  (601) 
323-6551;  E-mail  [mfj@mO- 
enterprisesxomli  or  check  out 
dealer  and  ordering  infomia- 
tion  on  the  Weh  site  at  Ihitp:// 
w  ww^mfjenterprisesxumj. 


You  Can't  Escape  the  Curse  of  the  Mummy's 

Hound,  Professor!" 

have  been  found  in  some  ancient 
tomb  . . ,  oh.  all  right — you  guys 
are  so  stLiffy  sometimes! 

What  it  really  is,  is  the  RFX- 
90 1 0*  1  A,  an  example  of  one  of 
the  new  MMCX  connectors 
from  RF  Connectors,  designed 
for  use  in  applications  where 
space  cansiraints  mean  mini- 
mal sizes  of  RGI78AJ  cable 
connectors,  Siraight  and  right- 
angle  styles  are  available  in 
PCB.  crimp  plug  and  jack  con- 
figurations, and  made  of  brass 
with  nickel  or  gold-plated  bod- 
ies, gold-plated  contacts  and 
Tetlon^^'  insulation.  See  your 
OK,  so  its  not  really  Egyp-  RF  Connectors  distributor,  or 
tian  funcrar>^  an,  but  it  is  gold-  for  additional  Informalion  call 
plaied  and  it  looks  like  it  might     (800)  233- 1 728. 


Your  new  product  release  could  be  here. 

Send  it! 

(W\\h  a  photo,  of  course!) 


It's  Here! 

Ever  since  Hamtronics  announced  ils  new  line  of  VHP  FM 
exciter  and  receivers  using  new  low-noise  frequency  synthesis 
technology,  customers  have  demanded  to  know  when  thev^d  be 
available  for  the  UHF  bands.  The  wail  is  over 

The  new  T304  exdter  and  R304  receiver  provide  high-qual- 
ity NBFM  and  FSK  operation  for  UHF  ham  bands  in  the  420- 
450  MM?  range  and  for  adjacent  bands  from  4(H)-47U  MHz, 
Features  include  dip  swiich  frequency  selection,  low  phase  noise 
synthesi7er  for  applications,  and  more. 

The  T304  excilcr  uses  direct  FM  modulation,  which  allows 
FSK  transmission  of  data  up  lo  y6(X)  baud.  Power  output  is  2-3 
W  and  is  rated  for  continuous  duty  in  demanding  applications, 
such  as  repeater  service.  The  R304  receiver  has  Ihc  same  fine 
seositivity.  ^Iecli>it\',  and  squelch  as  other  Hamtmnics  receiv- 
ers, and  mcKlules  are  designed  to  be  easy  to  align  and  repair. 

Need  more?  They're  both  available  either  in  kit  fumi  or  lac- 
tory-wired  and  tested— the  T30 1  l"or$I49/S189,  the  R30I  $179/ 
S209  rcspcciively. 

For  more  infomiation,  check  the  Hiuntronics  Web  site  at  [hllp:/ 
/ww  wjiamlronicsxom].  \^  liicli  includes  all  the  Hajutronics  gear; 
or  for  a  printed  catalog,  write  to  Hamtronics,  Inc..  65-D  Moul 
Road,  Hilton  NY  14468-9535,  You  can  also  call  (7 1 6)  392-9430; 
FAX  (7 1 6)  392-9420:  or  E-mail  f J v@hamtronicsxoml.  And  let 
*em  know  you  saw  it  in  731 


New  Title! 

The  ARRL  experts  have  put  together  the  definitive  compila- 
tion of  advice  and  information  on  every  type  of  interference. 
from  automotive  to  lamps  to  VCRs  lo  stereos  to  your  station 
receiver — well,  if  it  can  be  affected  by  interference,  you'll  find 

practical  solutit^iis  in  The  ARRL  RF!  Book. 

The  previous  ARRL  interference  book.  Radio  Frequency  In- 
terference, How  to  Find  It  am!  Fix  Ii.  has  been  ihortuighly  re- 
written for  the  most  up-to-diiic  answers  about  problems,  cures, 
and  RFl  regulations,  and  the  suppliers  list  atid  hihliogriiphy  have 
been  exiensively  updated. 

Order  ARRL  #6834  from  ARRL,  225  Main  Street,  Newington 
CT  06 1 1 L  or  see  your  dealer. 


PacTerm  98 

Kantronics  and  Creative  Services  Software  have  teamed  up 

to  produce  a  new  32-bit  Windows  terminal  program  for  the 
Kantronics  TNC.  PacTerm  98  requires  Windows  95*,  Windows 
98^,  or  Windtnvs  NT^'  with  cigln  meg  of  RAM  and  six  mega- 
bytes of  free  hard  drive  space.  The  program  supports  Com! 
through  Com35  and  has  puinl-and-click  commands  I  or  ihc  VHF 
and  HF  modes  that  the  Kantronics  TNCs  support. 

From  CW  to  HF  packet,  it's  now  even  more  fun  to  use  the 
digital  modes  of  amateur  radio.  Capabilities  include:  G-TOR 
monitoring;  stream  selection  with  a  click  of  the  mouse;  text  and 
binary  file  transfers:  user-defined  colors  and  fonts  for  received, 
transmitted,  and  command  text;  mini-logging  program;  support 
for  CD-ROM-based  CallbtK^ks — and  lots  more! 

The  suggested  retail  price  of  the  PacTerm  98  is  $69.95.  You 
can  check  the  Web  sites  at  [http;//www.kanlronics.com]  and 
[htlp://www.cssincorp.com]  for  further  details  and  purchasing 
information. 
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ir'l  Repeater 
I   '   fj  MapBoolt** 


'I    I^^^MM* 


ffi. 


iMriu^JiEf.T.Jir.'. 


^^^'  f^fdlHi:  Ri-.i'^ii 


A  perfecl  travelling  companion.  The  Mapbook 
contains  locations  of  hundreds  upon  hundreds  of 
open  repeaters  throughout  the  U,S„  Canada  and 
Mexico,  These  detailed  maps  show  all  highways 
and  major  cities  in  each  stale.  If  you  travel 
S^  anywhere  in  the  United  Slates,  this  Mapbook 
will  be  the  best  investment  you  ever  made! 

$9.95 


Amateyr 
ffamBook 


New  in  this  third  edition  btx)k  are  world  fre- 
quency maps  to  help  you  tune  into  a  specific 
counu^',  anywhere  in  the  world.  The  new  quick 
country  guide  wilt  help  you  tune  in  almost  any 

lime  of  the  day  or  night.  $19.95 


A  true  cornucopia  of  technical  information 
for  ham  radio.  Not  only  will  you  find  the 
theoretical  aspects,  you  will  find  real  practical 
^  infonnaiion  presented  in  a  no  nonsense  form. 
"^f  Equipment  &  Log  Sheets,  Chans,  Tables 
showing:  worldwide  callsigns,  world  times, 
shortwave  listening  frequencies,  coax  losses, 
CTCSS  details,  conversions,  construction 
plans,  emergency  infonnation,  etc* 

133  pages.  $14.95 

Send  check  or  money  order  plus  $3.50  shipping  &  handling  to: 


7  A 


4  ^ 


Omega  Sales 

RO,  Box  376 

Jaffrey,  NH  03452 


WE  DON'T  BUILD  THE  MOST. 
WE  JUST  BUILD  THE  BESTI 


Out  LM-470D  is  nov\/  redesigned 
to  hoid  15  ft,  of  antennae  at  70  mph! 
Tri-Ex  builds  the  finest  In  crank-up, 
free-standing  or  guyed  tov\/ers.         CAiL 
All  towers  ore  complete  with        Off  WfilJE 
rigid  concrete  base  mount       FOk  A  fffK 

CAlAlOGm 


VfSA 


TOWER  CORPORATION 

71 82  Rasmussen  Ave.  •  Visalia,  CA  93291 

Where  sagineenng  and  quality  come  first!    , 


TO  ORDER  CALL 

800-328-2393 


FAX 

209-651-5157 


anCLE  22  ON  HEADER  SERVICE  CAJID 
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Photo  f\  The  mobile  A-O-27  starkm  at  W5ACM  includes  an 
Alinco  DJ-580T  HT  with  dual-hand  Mirage  BD-35  amplifier  and 
Larsen  dim! -band  mobile  whip  {Model  NMO  2170  B). 


Hrmshts 

continued  from  page  47 

contacts  were  made  during  the 
four-day  trip, 

ReceplioTi  on  the  Eggbeatcr 
WEis  sometimes  difficuli  while 
chasing  ihe  70  cm  downlink  sig- 
nals from  FuJi-OSCARs  20  and 
29,  bul  was  reasonable  for  most 
of  the  passes  from  AMRAD- 
OSCAR-27.  For  home  use,  this 
antenna  might  work  better  when 
placed  in  a  high,  clear  spot.  The 
Stepladdcr  only  got  the  antenna 
about  eight  feet  above  the  porch, 
while  the  two-meter  Ringo 
Ranger  was  mounted  above  the 
chimney.  We  also  caught  a  lot 
offish. 

In  early  June  I  had  an  oppor- 
tunity to  watch  Keith  Pugh 
W51U,  AMSAT  Vice  President 
of  Operadons,  make  a  number 
of  good  contacts  via  A-O-27, 
using  only  a  fivc-w^att,  dual- 
band  HT  and  an  Arrow  dual- 
band  hand-held  beam,  A-O-27 
provides  a  single-channel. 
Mode  J  (two  meters  up  and  70 
cm  down)  FM  transponder  that 
is  active  for  daylight  passes  over 
North  Ameiica.  Keith's  demon- 
stration w as  part  <y\  the  satellite 


seminar  at  the  Arlington 
HAM  COM  between  Dallas  and 
Fort  Worth  TX. 

The  Arrow^  beam's  gain  and 
easy  maneuverability  really 
helped  both  the  uplink  and 
downlink  signals.  The  gain  on 
70  cm  is  greater  than  that  on  two 
meters,  and  the  beam  width  of 
the  70  cm  portion  is  narrower. 
When  signals  are  best  for  70  cm 
reception,  they  will  be  excellent 
for  the  two -meter  uplink. 

After  Keith's  demonstration  I 
was  once  again  excited  about 
mobile  and  portable  A-O-27 
contacts.  Some  of  die  distribu- 
tors at  HAMCOM  had  Maha 
MH-A2()1  dual-band  power 
amplifiers  q\\  sale.  The  literature 
stated  that  they  would  allow  full 
duplex  operation,  so  that  I  could 
transmit  on  two  meters  while 
receiving  on  70  cm  with  my 
duai-band  FM  HT.  Power  out- 
put on  I  wo  meters  was  listed 
as  45  wattfi  for  three  watts  in- 
put. 1  was  finally  ready  to  buy, 
but  they  were  all  sold  out.  I 
then  learned  that  the  Mirage 
BD-35  dual-band  amplifier 
was  not  only  the  same  price, 
specifications,  and  appearance 


A  GREAT  gift  idea  for  yourself,  your  ham 
friendfsl  or  your  child's  school  library 

is  a  subscription  to  73  Magazine  ...  only  $24.97! 
Call  800-274-7373  or  write  to  70  Route  202  North, 

Peterborough  NH  03458 


as  the  Maha  MH-A201,  but  it 
was  probably  made  in  die  same 
factory^  in  Taiwan.  A  few  were 
left,  and  I  got  one. 

My  mobile  A-O-27  station 
consisted  of  an  Alinco  DJ-580T 
HT  the  new  Mirage  amplifier 
and  a  Larsen  dual-band  mobile 
whip  antenna  (Model  NMO 
2/70  B).  During  spare  time  on 
the  Mondav  after  Hj\MCOM  I 
gave  it  a  xry.  On  the  first  pass  a 
few  brief  contacts  were  made, 
but  they  were  not  easy.  During 
the  second  satellite  pass  I  tried 
moving  the  antenna  around  for 
best  signal  reception.  This 
worked  much  better.  Signal  lev- 
els were  up  and  the  fades  noted 
on  the  first  pass  could  be 
avoided  simply  by  adjusting  the 
antenna's  orientation.  It  was  a 
lot  like  operation  with  the  Ar- 
row beam,  but  with  less  gain,  A 
few  Eggbeatei-s  on  the  car  might 
be  a  good  experiment  for  next 
lime. 

vucc 

Contacts  on  the  iow-Earth- 
t)rbtt  satellites  have  changed 
over  the  years.  They  are  still 
somew^hat  brief,  but  grid  squares 
are  second  only  in  importance 
to  callsigns.  Some  stations  don't 
even  bother  with  states  and  cit- 
ies for  the  exchange  Just  grids. 
Interest  in  tiie  American  Radio 
Reky  League  (ARRL)  VHF/UHF 


Cenmiy  Club  Award  (VUCC)  has 
found  an  attentive  audience  on  the 
amateur  satellites. 

The  satellite  version  of  the 
award  is  given  for  confirmed 
contacts  with  stations  in  100  dif- 
ferent xMaidenhead  (two  degrees 
by  one  degree)  grid  locators.  All 
confirmed  contacts  must  be 
made  after  January  1, 1983.  Full 
details  can  be  found  via  the 
Internet  at  the  Universal  Re- 
source Locator  (URL):  [http:// 
www,anlorg/aw  ards/vucc/j.  The 
site  describes  the  awards  and  the 
rules,  and  provides  application 
forms  for  printing  and  mailing. 

Many  of  the  portable/mobile 
A-O-27  enthusiasts  have  taken 
the  time  to  go  out  to  rare  grids 
and  make  them  available  during 
satellite  passes.  This  activity 
has  also  been  noted  on  Fuji- 
OSCAR-20  and  29.  Although 
the  eqitipmeni  (SSB  and  CW 
gear)  is  sometimes  more  bulky, 
expensive  and  complex  than 
dual-band  FM  rigs  for  A-O-27 
work,  there  have  been  a  few 
operators  taking  it  on  the  road. 
Listen  for  them,  or  better  yet, 
plan  your  own  portable  ojicration 
for  your  next  vacation,  camping 
expedition,  or  road  uip. 

Be  sure  lo  park  the  vehicle,  if 
you  are  mobile,  prior  to  making 
satellite  contacts.  It's  bad  enough 
avoiding  those  folks  with  cellu- 
lar phones  glued  to  their  ears 
while  they  by  to  drive. 
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Photo  G.  Gary  KD5DAY  holds  a  dual-band  Arrow  beam  while 
Keith  W51U  gets  ready  for  an  A'-O-Z?  pass  at  HAMCOM  across 
the  street  from  Texas  Stadiutfi  in  Arlington. 


Homing  in 


Number  51  on  your  Fe^h^ck  card 


Radio  Direction  Finding 


Joe  Moel!  RE.  K0OV 
P,  O.  Box  2508 
Fullerton  CA  92S37 
Homingin@aol.Gom] 
http://members.aoLcofTi/ 
hommgrn/] 


The  Italian  connection 

English  novelist  Fidward  M. 
Forster  wrote  Uiat  a  trip  lo  Italy 
can  be  an  education  in  how  to 
live  well.  For  the  mosi  part,  he 
was  right.  April  WA60PS  and  1 
have  just  returned  from  10  days 
there  and  our  minds  are  still 
reeling  witli  images  of  the  beau- 
liful  artwork  and  architecture  in 
cathedrals  and  museums,  not  lo 
mention  the  great  food.  Unfor- 
tunately, we  also  experienced 
the  world's  worst  traffic,  or  so 
it  seemed. 

The  proudly  displayed  works 
of  Leonardo  da  Vinci,  Michelaji- 
gelo,  Donalello,  and  countless 
other  anjsts  are  jostiriably  re- 
nowned, but  many  other  Italians 
have  had  greater  influence  on 
the  way  we  live  our  lives  today. 
To  radio  enthusiasts,  none  can  top 
Guglielmo  Maiconi  (Fliulo  A). 

Marconi  was  not  the  first  to 
Uansmit  electricity  through  space 
using  periodic  osctUations.  That 
wa.s  done  hy  Heinrich  Hertz  in 
1888,  giving  rise  to  the  term 
"Hertzian  waves."  Marconi  was 
age  14  and  attending  the  Tech- 
nical Institute  in  Livonio  at  the 
lime.  When  he  heard  of  Hertz's 
experiments,  he  began  lo dream 
of  sending  signals  for  long  dis- 
tances and  making  money  at  it. 
He  already  knew  the  Morse 
code,  so  the  idea  of  a  wireless 
iL'Icgraph  \hv  ships  at  sea  was  the 
next  logical  step. 

Little  Guglielmo  spent  hours 
reading  about  Hertz  and  others 
who  were  setting  the  stage  for 
the  advent  of  electronics  and 
radio.  Many  of  them  were  fellow 
Italians.  For  instance,  zoologist 
Luigi  Galvani  had  observed  by 
accident  that  electrical  waves 
could  travel  through  space.  As 


Galvani  was  testing  an  elecUt)- 
static  machine,  the  hind  legs  of 
a  frog  several  feet  aw^ay  began 
to  iwiich. 

Augusto  Righi  had  invented 
several  radio  wave  sources  and 
detectors  at  the  LTniversity  of 
Bologna.  His  shock-excited 
oscillators  were  two  spheres 
spaced  one-tenth  of  an  inch 
from  each  other  in  paraffin  oil, 
connected  by  inductors  and 
charged  by  a  spark  coiK  Al- 
though crude  by  ttxlay's  stan- 
dards, they  were  good  enough 
to  prove  that  light  waves  and 
waves  at  radio  frequencies  dis- 
played similar  properties. 

Generating  waves  was  imptir- 
lant,  but  it  was  also  necessar\^ 
to  have  simple  means  to  detect 
them.  After  all,  it  wouldn  l  be 
practical  to  equip  all  future  re- 
ceivers with  frog's  legs!  Yet  an- 
other Italian,  Temistocle  Cal- 
zecchi-Onesii,  was  the  first  to 
make  a  non-oi^anic  RF  detec- 
tor, called  the  coherer.  It  con- 
sisted of  a  small  glass  tube 
containing  two  electrcxles  and 
some  metal  filings.  Sp^irks  in  the 
vicinity  of  the  coherer  caused 
increased  conductivity  (cohe- 
sion) of  the  filings.  When  the 
coherer's  electRides  were  wired 
in  series  with  a  bell  and  batier>^ 
detected  Hertzian  waves  would 
cause  the  bell  to  ring.  Unfortu- 
nately, it  continued  to  ring  when 
I  he  incoming  wave  ceased,  so 
the  user  had  to  tap  it  to  release 
the  cohesion. 

At  age  20,  Marconi  set  out  in 
earnest  to  achieve  long-distance 
communication  by  electromag- 
netic waves.  He  convinced  a 
professor  at  the  University  of 
Bologna  to  give  him  access  to  Uie 
physics  library  and  laboratory, 
but  he  confined  all  his  radio 


experimeniatjon  to  an  old  attic, 
fearing  that  his  ideas  might  be 
stolen  and  someone  else  would 
beat  him  to  his  goals.  Though 
many  of  his  early  experiments 
failed,  he  persevered,  creating 
more  powerful  oscillators  and 
more  sensitive  coherers  with 
automatic  tappers.  It's  amazing 
that  within  three  years  he  was 
able  to  make  transmitters  and 
receivers  to  cover  30  miles,  con- 
si  dering  that  vacuum  lubes, 
crysial  detectors,  and  receiver 
tuning  did  not  yet  exist.  Of 
course,  receiving  was  easier  for 
him  because  there  were  no  other 
stations  to  cause  QRM! 

At  the  longwave  frequencies 
nf  Marconi's  early  work,  tt  be- 
Liime  clear  to  him  thai  the  big- 
ger the  antenna  system,  the 
better  When  he  sent  his  first  sig- 
nals from  Hnulaj^d  to  France*  die 
transmitting  aerial  had  wires 
150  feet  high,  extending  across 
the  English  Channel,  held  up  by 
lighthouses  and  naval  vessels. 

As  every  Big  Gun  DXer 
knows,  "If  your  antenna  didn't 
blow  down  last  w inter,  it  wasn't 
big  enough."  Sure  enough,  as 
Marconi^s  asstxiates  prepared 
for  transatlantic  tests  in  1901, 
the  large  receiving  antenna  un- 
der consiruciion  in  Newfound- 
la  nd  fell  victim  to  a  sinrni. 
Marconi  immediately  sailed  to 
Sl  John's,  where  he  replaced  it 
with  a  14-foot  diameter  balloon 
and  trailing  wine.  The  balloon  was 
soon  lost  in  a  gale,  whereupon 
Marconi  launched  a  kite* borne 
aerial  lo  complete  the  experiment- 

The  Bill  Gates  of  wireless 

Whereas  most  of  the  other 
radio  pioneers  were  academic 
physicists,  Marconi  was  an  en- 
gineer and  a  businessman.  His 

grades  weren't  good  enough  for 
him  to  become  an  enrolled  uni- 
versity student,  but  he  devoured 
books  and  spent  countless  hours 
of  trial  and  error  in  his  bboraloiy. 
Then:  were  man\  navsavers  who 
insisted  that  long  distance  wire- 
less was  impossible  because 
sunlight  would  create  too  much 
wave  interference  and  that  ra- 
dio waves  would  not  follow 
the  curvature  of  the  Earth. 


[1 


r\^ 


Photo  A.  Italians  are  proud  of 
the  acconiplishments  of  Gugli- 
elf  I  to  Miircoui  and  have  creeled 
many  moimmefm  to  him.  T/m 
one  is  in  the  Duomo  Cathedral 
in  Florence, 


Marconi  simply  ignoned  the 

critics.  By  I9H)  he  was  DXing 
frtun  Ireland  to  Argentina,  and 
by  1918  his  "countries  worked" 
li\I  included  Australia.  He  de- 
duced the  inverse-square  law  of 
wave  propagation,  which  led 
him  to  design  ever  higher  pow- 
ered spark  transmitters.  His 
early  24- watt  rig  got  him  two 
miles'  range  in  1 896  and  his  first 
transatlantic  transmissions  were 
at  30  kilowatts,  but  he  built  300 
kW  stations  to  provide  reliabil- 
itv  for  his  conunercial  transal- 
lanlic  telegraph  service  that 
began  in  1907.  As  technology 
developed,  he  moved  his  opera- 
tions from  long  waves  to  short - 

Continued  on  page  52 


Photo  B.  Shipboard  CW  op- 
erators aren*t  required  noiva- 
days,  bur  the  dassic  BeUini- 
Tasi  dual-foop  RDF  antenna  is 
stilt  a  comnum  sighr  on  vessels 
of  all  sizes. 
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waves,  which  permitied  much 
greater  dayiinie  range. 

Marconi  carefully  protected 
his  inventions  and  sought  to 
make  them  commercial  suc- 
cesses all  over  the  world.  This 
was  facilitated  by  his  strong 
conneciions  lo  the  British.  Al- 
though he  was  born  in  Bologna, 
his  mother  was  from  England, 
and  he  spent  most  of  his  early 
years  there*  learning  English 
first.  His  first  radio  patent  was 
in  London,  w  here  he  fomied  the 
Wireless  Signal  and  Telegraph 
Company  (later  changed  lo 
Marconi  Wireless  Telegraphy 
CoiTipany)  in  1896.  Then  came 
theMaironi  Compimy  ol'Genoa. 
Jlaly,  He  traveled  lo  the  US  in 
1 899 10  perform  wimless  experi- 
ments  with  US  Navy  ship^. 
forming  the  American  Marconi 
Company  while  here.  In  19 19, 
General  Lileciric  purchased  the 
Marconi  companies  of  Britain 
and  the  US,  rorniing  ihe  Radio 
CoqKiration  of  America  (RCA). 

Successful  people  become 
taints,  and  Marconi  was  no  ex- 
ception. When  his  imnsraissions 
spanned  the  Atlantic,  il  was  a 
blow  to  Ihe  Anglo-American 
Undersea  Cable  Company  of 
Newfoundland,  whose  sliares  on 
the  London  Stock  Exchange 
dropped  precipitously,  A  AUG 
sued  Marconi  for  damages, 
claiming  that  his  purported  DX 
reception  was  an  error  or  perhaps 
even  fniudulent.  Ah  hough  the 
government  of  Newfoundland 
promised  support  to  Marconi,  he 
decided  it  was  best  for  business 
to  move  his  New  World  opera- 
tions to  Cape  Cod. 

Marconi  continued  to  invent 
new  wireless  components  such 
as  the  iime-spark  system  for 
generating  continuous  waves 
and  a  magnetic  detector  that  re- 
placed the  finicky  coherer  He 
also  used  the  work  of  other  sci- 
ectisLs  to  build  his  empire,  when 
needed,  by  purchasing  rights  lo 
their  patents.  He  established  the 
Radiotelegraphy  Institute  al 
FrinCon  in  1901  to  train  opera- 
tors and  lechntcians  for  Ihe  new 
wireless  telegraphy  industr}\ 


As  shrewd  as  he  was  at  busi- 
i^ss,  Majvoni  sometimes  mis- 
read the  market  Believing  that 

CW  would  suffice  for  ail  oce- 
anic communications,  he  ig- 
nored the  possibilities  of  voice 
modulation.  Thai  gave  others. 
including  Lee  DeForest  of  ihe 
US,  an  opportunity  to  pave  the 
way  for  AM  and  the  broadcast 
industry* 

Direction  finding 
in  the  early  days 

Marconi's  early  wireless  aeri- 
als were  large  melal  objects 
such  as  sheets  and  cylinders.  In 

1895.  he  discovered  that  con- 
necting one  terminal  of  his 
transmitter's  output  to  the  aerial 
and  the  niher  lo  earth  gave  im- 
proved range.  He  also  found  that 
w  ire  antennas  worked  belter  than 
laj^e  metal  surfaces  and  tliat  they 
had  useful  directional  character- 
is  ties.  In  July  1905,  Marconi *s 
longw^ave  directional  antenna  (an 
inverted-L)  was  patented. 

In  his  experiments  on  signals 
transmitted  from  ihe  H.MS. 
Furious  in  1906,  Marconi  tried 
an  electrically-rotated  direc- 
tional antenna  system  consisiing 
of  several  inverted-L*s  ia  a  star 
configuration.  Since  the  L's 
were  each  only  about  one-fifth 
wavelcniilh  knm  and  very  close 
to  the  ground,  the  directional 
effect  was  not  very  pmnounced. 

Maniom  observ  ed  diat  propa- 
gation and  radio  direction  find- 
ing (RDF)  conditions  were 
greatly  alTccted  by  signal  fre- 
tjuency.  "Shoilwaves  behave  like 
short  quick  ripples  which  hit  a 
ruck  and  come  back,"  he  stated, 
"while  longer  waves  go  beyond 
the  rock  by  going  around  it " 
Today's  traiismiiter  hunters  know 
he  was  right  Multipath  (signal 
reOeclion)  degradation  of  RDF 
accuracy  becomes  much  greater 
as  frequciiL^y  goes  up. 

1 1  was  two  fellow  Italians, 
Ettore  Bellini  and  Capiain  Tosi, 
who  took  the  next  giant  step  Ln 
RDF  technology.  They  expanded 
on  the  earlier  uork  of  Pickard* 
who  had  shown  that  a  small,  ver* 
lically-orieatcd  loop  antenna 
had  an  excellent  direcLional  pat- 
tern for  ground-wave  propagated 


signals,  characterized  by  broad 
lobes  off  ihc  ends  of  the  plane 
of  the  loop  and  a  sharp  null 
^'through  the  loop." 

Bellini  andTosi  mounted  two 
loops  together,  oriented  at  right 
atigtes,  and  invented  a  special 
coupler  to  combine  their  pat- 
terns at  the  receiver  input.  This 
coupling  device,  called  a  goni- 
ometer, made  it  possible  to  ro- 
tate die  directional  pattern  in 
azimuth  wiihoui  the  loops  them- 
selves moving.  This  was  ideal 
for  use  on  ships  (Photo  B).  In- 
ductive coupling  is  still  used  on 
goniometers  for  longwave  and 
shortwave,  with  fixed  coils  at- 
tached to  the  loops  and  a  rotating 
coil  connected  to  the  receiver 
Marconi's  eiuerprise  bought 
rights  to  the  Bellini-Tosi  system 
in  1912. 

Historians  claim  that  RDF 
came  of  age  when  Captain  H.J. 
Rounds  of  the  Marconi  Com- 
pany installed  a  chain  of  wire- 
less stations  on  the  coast  of 
England.  Operators  are  said  to 
have  used  their  RDF  antennas  to 
detect  movement  of  German 
warships  in  May  1916.  Britain's 
First  Sea  Lord*  Sir  Henry  Jack- 
son, then  sent  his  fleet  of  35 
ships  into  action  at  the  Battle  of 
Jutland  against  28  German  ves- 
sels. The  Brits  suffered  greatest 
losses,  but  they  forced  the  Ger- 
man fleet  to  retreat  to  port, 
where  it  remained  for  the  rest  of 
that  war. 

Sir  Henr>  credited  the  newly- 
installed  RDi  stations  for  detect- 
ing the  movement  that  caused  him 
to  commit  to  battle.  However, 
some  historians  believe  that  this 
was  disinfoniiation,  intended  to 
cover  the  fact  that  crypianalysls 
had  cracked  the  Gennans'  naval 
ciphers  and  intercepled  messages 
10  the  U-boats  ^>ut  a  rendezvous 
at  sea.  The  code-breaking  sce- 
nario appears  more  plausible, 
because  the  fleet's  initial  move- 
ments, over  300  mites  from  the 
RDF  stations,  would  have 
changed  their  bearings  by  less 
than  one  decree.  WTiatever  die 
case,  the  sensili%  e  receivers  and 
highly  directional  antennas  of 
Marconi's  iiistallation  made  pos- 
sible the  interception  of  enemy 
transmissions. 


RDF  becomes  a  sport 

Amateur  radio  operators  in 

the  US  experimented  w  itli  direc- 
tional antennas  from  the  early 
days  of  our  hubby,  mostly  as  a 
way  of  avoiding  QRM.  The 
September  1923  issue  of  QST 
announced  a  hidden  iransmillcr 
hunt  as  a  feature  of  the  Second 
Nal tonal  ARRL  Convention  in 
Chicago,  bui  RDF  did  not  be- 
come  an  important  activity  for 
almost  lliree  decades. 

In  the  late  194Qs,  anntmnce- 
ments  of  several  ARRL  di  vision 
conventions  in^  ited  attendees  to 
brine  aloni*  crvstal  detectors  and 
earphnnv^s  ^o  diey  could  partici- 
pate in  die  iwo-meter  transmitter 
hunts.  Judging  by  the  number  of 
QST  maga/inc  announce  men  is. 
there  were  probably  more  hid- 
den transmitier  hunts  at  these 
conventions  in  1948  than  there 
will  be  at  ARRL  conventions  in 
1 998.  Apparently,  a  diode,  ear- 
phone, and  antenna  wire  were 
the  only  tilings  needed  to  receive 
and  track  those  signals.  This  was 
before  my  time  (almost),  so  if 
you  went  on  ihese  postwar 
iiunts.  please  write  and  tell  me 
about  them. 

The  1950sbrough!  a  flurry  of 
mobile  T-hunting  on  10  and  75 
I  meters.  Bulky  batteries,  tubes, 
ajid  noisy  dynamometers  didn't 
keep  hiders  from  concealing 
their  Ts  in  picnic  baskets  and 
using  tlshing  poles  as  camou- 
flage whip  anlennas.  By  the 
1970s,  most  transmitter  hunting 
in  the  US  was  done  in  cars  on 
iwu  meters,  taking  advantage  of 
smaller  and  more  sensitive 
solid-Slate  gear.  Meanwhile, 
Europeans  began  doing  their 
RDF  contests  on  foot,  first  on 
^i)  meters  and  later  adding  tw^o- 
meier  events. 

Nowadays,  organized  on-foot 
foxhunting  (also  called  radio- 
orienteering  and  ARDF)  is  a 
popular  ham  activity  in  most 
countries  of  Europe.  However, 
I  found  very  liide  of  il  in  Italy, 
There  is  no  national  ARDForsa- 
nization  in  place.  The  counU^'s 
last  ARDF  coordinator  passed 
away  and  a  successor  lias  not 
been  named.  A  few  stalwarts 
continue  to  participate  and 
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O.B.E. 

Those  of  you  with  a  military 

background  may  recognize  the 
title  ol  tills  muntli's  column  as 
the  abbreviaiion  for  "Overcome 
by  Events,"  or  put  another  way. 
*The  best  laid  plans  of  mice  and 
men  . . /'I had (iriginally  planned 
on  writing  about  a  dill erem  topic, 
but  some  recent  events  have 
caased  me  to  change  directions. 
Shortly  before  this  column 
was  written  a  single  satellite 
malfunctioned:  the  malfunction 
knocked  out  many  pagers 
throughout  the  country.  It  also 
affected  other  relatively  routine 
functions — such  as  credit  curd 
payments  at  gas  stations.  It  was 
surprising  to  see  how  far  the 
ripples  spread  from  a  single 
problem  with  a  single  satellite. 
With  our  technology  today  af- 
fecting most  parts  of  our  lives 
and  With  the  technology^  itself 
being  so  advanced,  v\l'  are  vlt\ 
vulnerable  to  large  disruptions 
caused  by  ihe  smallest  malfunc- 
tions. If  this  is  a  taste  of  a  small 
problem,  what  larger  prt^blems 
might  be  looming  out  there? 
How  about  the  Y2K  bug?  As 
everyone  knows  by  now,  when 


the  calendar  turns  to  January  L 
2000,  some  computers  which 
store  die  year  portion  of  a  date 

as  only  two  digits  will  see  the 
date  as  January  1,  1900.  Al- 
though people  have  been  aware 
of  this  problem  for  years,  many 
business  and  government  offi- 
cials have  been  reluctant  to  put 
other  plans  and  projects  on  hold 
to  spend  tJie  money  to  correct 
this  bug.  If  a  stitch  in  time  saves 
nine,  this  problem  may  require 
a  major  re  weave  to  correct  it, 
since  we've  done  so  Mule  to 
date.  Very  few  organizations  are 
completely  prepared,  and  this 
bug  may  affect  everything  from 
navigation  aids  for  planes  and 
boats  to  ihe  programming  of 
your  VCR. 

In  the  last  few  weeks  it  l^is 
become  known  that  although 
many  businesses  have  fixed  the 
problem  in  their  computers 
(which  prepare  bills),  they  have 
not  addressed  the  problem  with 
many  embedded  processors — 
those  processors  that  are  built 
into  systems  and  equipment.  As 
surprising  as  it  may  seem, 
many  industries  did  not  even 
think  that  this  area  would  need 
attention,  including  many  power 


■  companies  and  other  uti lilies.  As 
a  result,  the  expectation  now  is 
that  the  electrical  power  industry 
fully  expects  to  lose  power  for 
some  unknown  period  of  time 
when  the  millennium  bug  kicks 
in.  They  now  say  it  is  not  a  ques- 
tion of  if.  but  a  question  of  how 
bad,  for  how  long?  I  suspect  that 
if  they  are  admining  this  a  year 
and  a  half  before  the  problem 
will  occur,  the  situation  may  be 
more  serinus  than  previously 
believed. 

Talk  about  ripples!  A  major 
loss  of  power  w  ill  create  a  sig- 
nificant series  of  additional 
problems.  Naturally  this  will 
include  loss  of  headng  or  cool- 
ing for  many  people,  as  well  as 
the  ability  to  store  and  prepare 
foods.  One  of  the  biggest  head- 
aches with  any  loss  of  power  is 
traffic  control  when  the  U'affic 
signals  cease  to  function,  in- 
creasing accidents,  slow  tng  traf- 
fic to  a  crawl — and,  eventually, 
stalling  entire  cities  in  gridlock. 

But  what  if  the  Y2K  hug  cre- 
ates problems  with  the  telephone 
system?  Telephone  service  may 
be  affected  as  many  people  at- 
tempt to  use  the  phone  system 
to  check  t)n  friends  and  relative 
or  just  to  kill  dmc*  In  addition^ 
telephone  systems  are  highly 
cumpiiter-dcpendont,  and  even 
if  the  major  carriers  address 
these  problems,  localized  issues 
can  be  significant.  Many  busi- 
ness systems  would  be  affected, 
of  course,  but  what  impact 
might  we  expect  on  the  phone 
systems  or  the  ct^mpuiers  used 
at  the  91 1  consoles^vvhjch  nor- 
mally direct  police  and  fire  re- 
sponses?  As  I  was  wondering 


diont  these  issues.  I  received  a 
very  interesting  E-mail  from  Joe 
Moeil  K0OV  who  made  some 
conunents  about  a  previous  col- 
umn. I  had  suggested  Ihai  hospi- 
tals might  pnjvide  an  avenue  for 
disaster  drills,  but  Joe  pointed  out 
that  there  are  manv  smaller  situ- 
ations  in  which  hams  can  be  of 
assistance.  Many  hospitals  use 
telephone  systems  which  are 
computer-dependent  and  these 
could  be  vulnerable  to  any  ma- 
jor problems  such  as  Y2K. 
While  hams  may  be  called  upon 
to  help  in  such  crises,  there  are 
many  other  npportuniiies  to  pro- 
vide communications  support 
on  a  tnore  routine  basis.  The 
hospital  phone  systems  need 
both  software  and  liardware  to 
be  updated  on  a  periodic  basis, 
something  often  scheduled  for 
the  middle  of  the  night  to  mini- 
mize disruption.  While  the  up- 
grades are  installed,  the  entire 
telephone  system  may  need  to 
be  taken  down.  This  provides  an 
excellent  opportunity  for  hams 
to  be  of  assistance. 

During  the  ielephi>ne  outage^ 
hams  can  be  stationed  at  key  lo- 
cations where  services  may  be 
needed  such  as  the  Emercency 
Department,  Intensiv  e  Care.  etc. 
They  also  are  stationed  at  lo- 
cations which  provide  those 
services,  such  as  laboratory,  ra- 
diology, the  blood  banL  etc.  Li- 
aisons may  also  be  assigned  to 
the  administrator  on  duty,  or 
other  key  personnel .  This  allows 
the  senior  manager  on  site  to 
monitor  what  activity  is  occur- 
ring, and  how  the  needs  are  being 
addressed.  If  area  hams  assist  lo- 
cal hospitals  on  a  angular  basis, 


promote  the  sport,  such  as 

Francesco  Lancellotla  IK8VWA 
of  Macemta,  Plans  for  liis  nigged 
hand-held  two-meter  ARDF  beam 
v^ere  featured  in  73  Magazine  in 
Ma>  1998. 

Annual  foxhunts  are  held  in 
a  few  communities  in  nortliem 
Italy,  but  they  do  not  follow  in- 
ternational rules.  "Transmitter 
power  is  only  about  ten  milli- 
watts, and  the  foxes  are  usually 
less  than  40t)  meters  away/'  ex- 


plains Piero  IK2VTJ,  who  lives 
near  beaudfut  Lake  Garda.  Or- 
ganizers make  sure  that  extra 
equipment  is  available  so  that 
visitors  to  these  events  can  be 
introduced  to  the  spon  of  ARDE 
T-hunting  in  cars  is  also  done 
occasionally  in  some  parts  of 
Italy,  1K2VTJ  likes  both  on-foot 
and  mobile  hunts.  In  the  tradi- 
tion of  his  inventive  countrymen 
many  decades  ago.  he  is  building 
an  elecu*unically  rotated  RDF  an- 


tenna system  for  his  car  His  go- 
niometer is  for  two  meters  atid 
uses  switches  instead  of  trans- 
formers. You  can  see  it  on  his 
Web  page,  reachable  via  a  link 
from  our  ''Homing  hi"  site. 

Cheer  for  the  US! 

The  time  is  near  for  the  Tenth 
ARDF  Worid  Championships  in 
Hungary,  scheduled  for  the  first 

week  of  September.  Italy  won't 
be  sending  a  team,  but  about  two 


dozen  other  countries  will,  and 
the  US  will  be  represented  for 
the  first  time.  Watch  for  the  re- 
sults and  stories  of  the  action  in 
future  ^'Homing  In''  columns. 
Meanwhile,  keep  sending  me 
your  RDF  news,  including  re- 
sults and  photos  of  your  local 
transmitter  hunts,  both  mobile 
and  on  foot.  Electronic  and 
postal  mail  addresses  arc  at  the 
beginning  of  this  article.  Good 
luck  on  tiic  hunt! 
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Low  Power  Operation 


MIchaet  Bryce  WB8VGE 
Sunlight  Energy  Systems 
955  Manchester  Ave,  SW 
North  Lawrence  OH  44666 
[prosolar®  sssnet.com] 


When  Ni)rCal  iiilmduced  ihc 
38  Special,  il  was  an  insiant  hit. 
The  club  sold  over  2000  38  Spe- 
cials before  producliun  was 
halted.  That's  a  loi  of  buildino 
and  soldering! 

What  is  the  38  Special? 

The  38  Special  is  a  small  30- 

mcter  supcrhet  trans^ceiver  II 
was  designed  by  Ori  Mizrahi- 
Shalom  AC6AN.  This  rig  really 
was  an  exercise  in  ininimiza- 
Ikm.  But  more  importanL  the  38 
Special  served  as  a  base  on 
which  niany.  many  modifica- 
tions were  installed. 

All  iiilereslinii  aspect  of  the 
38  Special  is  the  lack  ol  hunches 
of  discrete  transistors.  Most  of 


the  "magic"  of  radio  is  done 
with  the  help  of  ICs — even  the 
final  amplifier  used  an  !C, 

Although  the  38  Special  is 
loosely  based  on  the  40-9er, 
there  are  only  two  NB602  mix- 
ers used.  A  little  magic  with  p 
4066  allows  one  crystal  mixer 
to  be  used  either  as  the  transmit 
mixer  or  the  BFO  for  the  prod- 
uct detector 

The  38  Special  has  an  input 
tiller  and  a  brute  force  RF  gain 
control  to  keep  out  unwanted 
signals.  The  front  end  is  also 
where  theT/R  switching  diodes 
arc  placed.  There  are  no  relays 
used  in  the  38  Special,  It  uses  a 
VXO  lor  controlling  its  fre- 
quency. By  using  a  mix  of  de- 
sign goals  and  off-ihe-shclf 


it  will  be  much  smoother  should 
they  face  a  major  problem. 
While  it  is  true  diai  during  a  rou- 
tine switchover  a  handful  of  cel- 
lular phones  could  handle  the 
situation,  during  amajorcommu- 
nicaiions  prcjblem.  the  cellular 
system  may  be  alTected  as  well. 

Joe  wrote  how  the  Hospital 
Disaster  Support  Communica- 
tions System  (HDSCS)  of  Or- 
ange County,  with  90  members, 
has  been  providing  backup  com- 
munications for  hospitals  for  1 8 
years.  This  shows  gtKHl  interac- 
tion between  hams  and  the  hos- 
pitals*  as  well  great  preparation. 
Does  your  c!ub  or  group  plan  on 
such  eventualities?  Nov\  may  be 
the  time.  Incidentally,  if  you're 
curious  about  this,  check  out  the 
HDSCS  W^b  site  at  [hitp://n^m- 
bers.aol.com/emcom4hosp/]. 

With  many  phone  systems  so 
computer-dependent,  and  with 
computers  subject  to  the  Y2K 


problem,  tins  is  an  area  in  which 
problems  can  be  expected  and 
amateur  radio  can  be  a  help.  Tlie 
key  is  to  gel  involved  now  with 
local  hospitals  to  ensure  that  we 
know  what  we  need  to  do  and 
have  the  resources  to  do  it  if  (?) 
and  when  we're  needed.  Etoes 
your  club  or  gn>up  have  a  liaison 
with  the  local  hospitals?  Do  they 
know  how  to  contact  the  arcii 
amateiu*s? 

I  guess  the  key  issue  is  that 
sometimes  we  spend  so  much 
lime  planning  for  the  problems 
we  know — loiTiadocs,  liuoicanes, 
blizzards,  etc.,  we  forget  that  as 
we  progress,  other  disaslei-s  may 
be  awaiting  us.  The  Y2K  problem 
is  just  one.  In  the  past  few  weeks 
Tve  heard  more  disaster  ser\  ices 
folks  speak  of  La  Nifui  and  its 
ramifications — including  the 
possibility  of  tsunamis  hitting 
the  coniinental  US,  We've  got 
our  work  cut  out  for  us.         S 


components,  the  VXO  can 
swing  about  20-25  kHz, 

In  keeping  with  the  design 
goal  of  using  o(T-the-shelf  com- 
ponents, the  IF  filter  consists  of 
a  single  crystal  with  a  handful 
of  caps.  Although  a  bit  wide,  it 
works  for  such  a  simple  design. 

The  RF  amplifier  has  an  out- 
put of  abuut  500  milliwatts. 
There  are  on-board  pads  and 
traces  to  install  an  optional  five- 
wait  RF  amplifier. 

Although  the  38  Special  was 
extremely  popular,  NorCal  no 
longer  markets  the  kit — so 
you're  out  of  luck  if  you  want  a 
38  Special, 

The  reason  I  wanted  to  give 
you  an  overview  ol  the  circuit 
is  to  help  you  follow  along,  be- 
cause we're  going  to  do  some 
troubleshooting  and  repair  on  a 
38  Special  transceiver 

Right  now,  Tm  working  on  a 
38  Special  tliat  was  given  lo  me 
by  a  ham.  Since  1  didn't  build 
the  rig  myself*  it  has  proven  to 
be  an  interesting  project 

Before  we  begin 

Before  we  gel  started  in  the 
internal  workings  of  the  38  Spe- 
cial,  there  is  a  new  kit  being  pro- 
duced bv  NoiCal,  Since  the  new 
one  was  scheduled  for  Augtisi 
release,  it  seemed  like  a  good 
time  10  start  spreading  the  word, 
so  here  is  the  info  about  the  lat* 
est  NorCal  kiu  the  NorCal  20, 
supplied  by  Doug  Hendricks 
Kr6DS, 

The  NorCal  QRP  Club  is 
pleased  lo  announce  its  newest  kit, 
the  NofCal  20.  designed  by  Dave 
Fifield  .\D6  AY.  The  NorCaJ  20  is 
a  2()-meier  CW  transceiver  with 
the  following  features: 

•Superhet  receiver. 

•TUF-1  mixer  for  the  front 
end  {designed  for  the  harshest 
European  conditions),  nol  an- 
other NE602  front  end, 

■Variable  output  power  from 
0-5  W. 

•VFO  controlled,  user  band- 
width-selectable  from  1 0  kHz  to 
200  kHz  on  any  portion  of  the 
20-meter  band.  Tins  nieans  that 
if  you  only  want  your  VFO  to 
cover  25  kHz  of  the  band,  you 
may  set  it  up  to  do  just  that. 


*Varactor-tuned  VFO,  10  k 

poi  supplied,  but  board  laid  out 
Tor  lO-turn  pot. 

♦Self-contained  keyer,  cus- 
tom-designed for  NorCal  by 
Embedded  Research, 

•LM380N  2  W  audio  chip- 
easily  drives  a  speaker, 

•iTequency  readout  via  audio 
frequency  annunciator. 

•A  PIC  chip  is  used  as  a  fre* 
qucncy  counter  with  audio  out- 
put. In  the  auiomaijc  mode,  as 
you  tune  the  radii),  u  heep  is  gen- 
erated every  kHz,  Then,  when 
you  stop,  the  last  two  digits  of 
your  frequency  are  announced 
in  Morse  code.  You  may  also 
push  a  buitun  to  generate  the  fre- 
quency that  you  are  on. 

The  manual  mode  docs  not 
have  the  beeps  and  you  must 
push  the  button  to  get  your  fre- 
quency (designed  by  Mike  Gipe 
KIMG). 

•Custom  clamshell  case,  made 
from  .090  aluminum,  four  and  a 
half  by  four  iwul  a  quarter  by  two 
and  a  quarter  inches,  designed  by 
Bill  Jones  KD7S,  and  made  by 
Doug  Hauff  KB6RIE. 

•All  controls,  knobs  and  con- 
nectors are  supplied. 

*Doub1e-sided.  plated-thmugh, 
solder-masked,  silkscreencd 
hoard,  commercial  quality. 

•Comprehensive  tnanual,  writ- 
ten in  the  "build-a-section.  test- 
a*section"  style. 

•Five-pole  crystal  filten 

•220  board-mounted  parts,  no 
surface  mount. 

•Full  QSK.  NO  relays, 

•IRF5 10  final  2N4427  driver. 

Only  500  of  these  kits  will  be 
available,  and  orders  will  be  ac- 
cepted after  August  !  st.  There 
will  only  be  one  run,  and  there 
will  not  be  another.  NorCal  will 
no  longer  produce  unlimited 
kits.  The  price  is  S95  for  the  kit, 
plus  $5  shipping  and  handling 
in  the  US.  $10  DX  lo  Canada 
and  Europe,  $15  to  Asia  and  the 
Pacific  Rim.  Payment  must  be 
in  US  funds  only,  and  checks 
must  be  made  out  lo  Jim  Cales, 
ncH  NorCaL  European  members 
niav  order  from  NoiCaFs  Euro- 
pean  agent  Stephen  I^u^thing.  and 
the  price  is  £70  (70  pounds  ster- 
ling). The  kits  will  be  shipped 
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Amateur  Radio  Teletype 


Marc  I,  Leavey,  M.D.,  WA3AJR 
R  O-  Sox  473 

Stevenson  MD  21153 
[ajr@arj.netl 


How  do  you  describe  Labor 
Day?  On  one  hand,  it  represents 
the  symbolic  end  of  summer  On 
the  other,  it  is  the  beginning  of 
the  school  year.  This  time  of 
year  seems  like  a  natural  time 
to  look  for  help  and  new  ways 
to  do  things. 


A  time-honored  tradition 
among  hams  is  the  "Elmer" 
This  is  an  affectionate  name  for 
hams  willing  to  help  hams.  In 
the  days  of  widespread  active 
ham  clubs,  finding  such  an  in- 
dividual was  easy.  Now,  it's 
much  more  of  a  challenge. 


after  Paciftcon,  with  a  projected 
shipping  dale  of  Oct.  20,  1998. 

The  exciting  part  of  this 
project  is  that  for  every  kit  soJd, 
NorCal  will  produce  a  s^ond 
kit  and  send  it  to  the  G-QRP 
Ciub,  which  will  handle  distri- 
bution to  hams  in  third  world 
countries  at  no  charge  to  the  re- 
ceiving hams.  They  will  give  the 
kits  away!  500  kits  sold  equals 
500  kits  for  third  world  hams. 
George  Dobbs  has  been  selected 
to  handle  the  distribution  of  the 
third  world  kits  because  of  his 
extensive  network  of  conlacis 
with  hams  in  these  countries.  Ev- 
ery eflbrt  will  be  made  to  assure 
that  the  kits  get  to  deserving  liams. 

This  is  a  huge  project,  and  one 
that  has  never  been  done  suc- 
cessfully before.  The  NorCal 
has  been  designed  to  be  easy  to 
build  with  minimal  test  equip- 
ment, yet  to  be  a  quality  radio 
capable  of  worldwide  contacts 
when  finished,  Dave  AD6AY 
has  many  years  of  experience  of 
operating  in  Europe,  and  is  very 
familiar  with  the  requirements 
of  radios  in  that  environment 
He  has  designed  the  fmnl  end 
with  the  operating  environment 
in  mind. 

George  Dobbs  suggested  last 
summer  that  NorCal  come  up 
with  a  way  to  provide  kits  for 
needy  hams  in  third  world  coun- 
tries— and  they've  done  it.  The 


NorCal  20  team  of  Dave  Fi  field, 
George  Dnbbs,  Jim  Gates,  Mike 
Gipe,  Doug  Hauff,  Gary  Diana, 
Brad  Mitchell,  Bill  Jones,  Rich- 
ard Fisher,  Jerry  Parker.  Paul 
Harden  and  Doug  Hendricks 
have  worked  very  hard  to  ensure 
success. 

Remember,  no  checks  were 
accepted  until  August  lst«  to  be 
sure  that  everyone  had  a  chance 
to  fcam  of  the  project  and  had 
an  opportunity  to  buy  a  kit.  To 
order,  please  send  your  check 
and  a  self-addressed  mailing  la- 
bel to: 

Jim  Cates 

3241  Eastwood  Rd. 

Sacramento  CA  95821 

European  customers  may 
choose  to  send  their  orders  (in 
British  pounds  sterling)  to: 

Stephen  Farthing 

38  Dux  ford  Close 

Mclksham,  Wiltshire 

SN12  6XN 

England 

Wow!  Looks  like  this  is  go- 
ing to  be  a  project  and  a  half.  If 
you  want  one,  you  had  bcHer 
order  the  kit  as  soon  as  you  can. 
There  will  not  be  a  second  run 
made  by  NorCal, 

Looks  like  Tm  out  of  room, 
so  next  month  we^'ll  dig  into  the 
NoiCal  38  Special.  You  might 
want  to  keep  this  issue  handy, 
as  it  will  be  referred  to  as  we 
work  on  the  rig* 


Enter  the  Elmers  Web  site,  on 
the  Nettneg  Internet  service.  Here 
you  will  find  a  long  list  of  indi- 
viduals who  have  offered  to  help 
in  this  way  or  that.  In  alphabed- 
cal  oreler,  you  will  find  people 
willing  to  help  with  everything 
from  basic  ham  radio  topics 
through  radio  tele  type,  packet, 
amateur  television,  and  other  ex- 
otic topics.  Check  it  out  at  [http:/ 
/www.nctmeg.net/faq/recre- 
ation/radit>/ham-radio/elmers/]. 

Another  fellow  who  has  set 
out  to  help  the  online  ham  com- 
munity is  AiKhew  Tumanov,  who 
has  created  the  "raDioWavE"  site. 
On  this  Web  site  you  will  find  a 
full  complement  of  links  to  a 
wide  range  of  amateur  radio  re- 
sources, downloadable  soft- 
ware, and  special  events.  This 
one  clearly  belongs  on  your 
bookmark  list.  Take  a  look  at 
this  one  at  [http://www.estpak, 
ee/~andrew/indeK.htm]. 

A  scholarly  set  of  Links  was 
put  together  under  the  banner  of 


"AmSoft— The  World  of  Ham 
Radioes  Missing  Links  "  Well, 
they  are  not  exactly  mi?ising,  just 
missed  by  most  hams  on  the 
prowl  for  information.  Here  is  an 
authoritative  text  on  phonetic  al- 
phabeis*  telegraph  keys  through 
the  ages,  hamfests,  magazines, 
and  more  and  more*  You  might 
(Ind  just  what  you  are  looking 
for  at  [http://hamsterJvey.uwo. 
ca/~amsoft/amsof tO.htm] . 

Is  that  it?  Hardly!  A  British 
site  is  another  with  a  long  list  of 
aniatcur  radio  links.  This  one  is 
unique  in  its  featuring  of  both 
British  and  specialty  manufac- 
turing  sites.  For  your  guidance, 
the  URL  of  this  site  is  [http:// 
www.g4dvj.denion.co.uk/radio. 
htm]. 

Are  all  the  sites  of  interest 
only  in  English?  Of  course  not! 
Here  is  a  site  called  Kurzwelle, 
that's  ''Shortwave**  in  Gemian. 
The  major  feature  of  this  site  is 

Continued  tm  page  62 


(6132)  BSD, 54  1  1      FAX  (SDD)  7D6,eVB9 


Call  or  fax  today 
for  our  new  60 
page  FREE  catalog 
of  vintage  tubes, 
hand  to  find  part^. 
books  and  supplks. 
We  have  e\'erythiiig 
yoii  need  to  build 
new  or  repair  classir 
audio  equipment 
at  prices  you 
liaven't  seen  in 
decades. 


S221   SOUTH  MAPLE  AVEN  U  E  fV, 
T£MPE.  AZ   U.S.A.  BS2a3 


VfSIT  OUR  WEBSiTE  AT  WWW,TUBESANDMOR£,eOM 


CIRCLE  297  ON  READER  SERVICE  CARD 
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Numb&f  SG  on  your  FeeHtMtck  card 


Multibanding  the 
Fracvert  Half -wave 

Here's  a  wire  vertical  with  surprising  performance  on  40-10  m. 


In  the  <>earch  for  a  simple,  high  per- 
forniaiice,  muliihand  HF  antenna, 
ihe  choices  arc  pretty  limited.  Top* 
ping  the  list  is  the  G5RV,  a  dipolc  with 
a  radiating  ladderline  section  on  some 
bands.  Pve  never  been  cra/y  about  the 
power  pattem  on  this  antenna  and,  given 
the  fact  that  it  needs  a  lunen  it  struck  me 
that  other  iiiner  options  beyond  a  dR>opy 
longwire  must  be  around, 

Ofcouj^e.  the  solution  i>  often  under 
your  nose.  Having  spent  considerable  re- 
search ell'orls  on  iractal  aiilennas,  I  de- 
cided 10  play  with  a  very  simple  one. 
Fraciui  unlcnnas  arc  shaped  antennas 
that  are  '*bent*'  in  some  self-similar 
way.  Each  lime  you  do  a  scale  of  bend- 
ing, it's  called  an  iteration.  The  effect 
is  to  produce  something  akin  to  linear 
loadins,  bul  on  manv  scales  of  size. 
Fractal  loading  has  proved  an  efficient 
way  of  making  smaller  antennas. 

But  another  effect  caused  by  fractal 
bending  is  pha^sing — ;md  gain.  The  sim- 
plest example  is  w^hen  the  bending  is 
done  Oil  just  one  scale^ — ellectixely,  a 
stub.  Applying  a  three-sided  box  stub 
in  the  middle  of  a  dipole  yields  a 
Cohen  dipole,  an  echelon  antenna  opti- 
mized for  perftjrmancc  using  shaped 
antenna  and  fractal  ideas.  U  is  hish- 
56  73  Amateur  Radio  Today  •  September  1998 


gain:  over  4  dB  when  compared  to  a 
regular  dipole.  The  tradeoff  (A>r  this  ex- 
ample is  size,  though.  The  Cohen  dipole 
is  one  wave  in  its  biggest  dimension. 

My  Fracvert  Ha  If- wave  is  half  a 
Cohen  dipole,  fitted  as  a  monopoly  It 
is  a  'Hrv  me"  antenna:  As  a  first-ilera- 
lion  fractal  it  was  designed  to  get  hams 
to  think  about  the  fractal  possibilities. 
For  those  who  prefer  something  more 
famihar  than  fractal  seomeirv.  hs  s-tub 
and  echelon  nature  are  adeyuate  rea- 
sons for  playing  with  il.  And  if  those 
don*t  work,  then  the  perforniance  will. 
Gentlemen's  bet:  After  vou  trv  this  an- 
tenna.  vou  will  wonder  what  to  do  with 
your  G3RV  and  di  poles  and  long  wires, 
I  can  suaraniee  vou  that  with  35  feet  of 
height  and  a  footprint  of  33  feel  for  the 


Chip  Cohen  N1IR 

2  Ledgewood  Place 

Belmont  MA  02178 

[fractenna@aoLcom] 

radiais,  you  will  be  extremely  pleased 
with  the  results  of  your  eftbn. 

l^'hat  does  the  antenna  look  like?  If  s 
a  wire  vertical  with  a  dogleg.  I  show  it 
in  Fig,  1  over  eight  radials  cut  for  20  m. 
For  lengths  in  waves  and  feel,  Tve  pre- 
paj^ed  Table  1,  The  antenna  has  a  half 
wave  of  height  on  20  m.  It  has  full 
bandwidth  and  a  tlat  VSWR  on  20  m 
as  shown  in  Fig*  2  (all  modeling  done 
with  XEC4),  so  if  you  scale  the  dimen- 
sions for  40  m.  for  example,  you  will 
get  the  same  specillcations. 

Its  gain  was  modeled  over  perfect 
ground  with  NEC4  (see  Fig,  3),  where 
ideally  it  shows  over  4  dB  gain  over  a 
quarter-wave  vertical.  It  has  gain  over 
a  half- wave  verticaL  too,  Bul  unlike 
ihe  quarter-  and  half-wave  \erticals. 


FracVert  Dimensions  for  20  m 

(14.15  MHz) 

Section 

Length  (waves) 

Length  (feet) 

Feed  Section  {vertical) 

0.17 

11-8 

Horizontal  Section 

0.25 

17.4 

Top  Section  (vertical) 

0.33 

23.6 

Table  1.  Fracvert  dimensions  for  20  m  (14  J  5  MHz).  AH  radials  are  1/4- wave.  All  wires 
are  #J2  copper. 
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Photo  A.  Anchoring  an  elbon\ 


MOTOROLA  RADIO  SYSTEMS 

BUY  DIRECT  AND  SAVE  1  800-990-2929 
"WE  SHIP  WORLDWIDE*' 

SPFXIAL  PRICING  FOR  DKALFRS  AND  EXPORTERS 


BUSINESS  -  HAM  •  GOVERNMENT*  MARJNE  •  AVIATION  •  SHORTWAVE 
CB  •  CELLULAR  •  PAGERS  •  SCANNERS  •  UHF  •  VHF  •  TRUNKING 


MOTOROLA 


Fig.  /.  The  Fracvert  Half-wave. 
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Fig.  2.  Model  VSWRfor  20  m. 
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Fig.  3,  NEC4  models. 


VX-iR 

MAXON 

YAESUA^ERTEX 

WEIIEPAIR  RADIOS 

"OUR  46tJi  YEAR'* 


ICOM  *  KENWOOD 
SONY*  STANDARD 


FT-920 


BARRY  ELECTRONICS  CORP 

540  BROAD  WAV.  NbW  YORK,  NY  10012 


1-800-990-2929 


TEL  212-925-7000 
FAX  212-925-7001 


CIRCLE  41  im  READER  SKRVICRCAWD 


Tlie  World's  Smallest  Full-Featured  HF-SSB  Radio 


iM 


m 


%»• 


The  S&2020  is  the  perfect  choice  for  base,  backpacks  or  busmcss  trips. 
•  Wei^^iint'  in  at  just  4.5  pounds,  the  SG-2020  features  fully  adjustable 
output  power  from  0  to  20  watts  PEP.  •  Low  cun^ent  requirements  in 
receive  mode  aUow  practical  battery  pack  operation.  •  A 
bullet-proof  front  end  pn)\ides  third  order  intercept  at 
better  than  +18dB,  lirmally  eliniiiiating  adjacent  channel 
mterference.  •  Designed  with  Ae  portable  user  in  mijid, 
it  comes  complete  with  built-in,  feilly  adjustable  mode  'B*  Iambic  keyer, 
VOGAD  baseband  speech  processing  and  RF  clipping,  •  AD  this  plus 
legendary  SGC  quality  and  reliability  at  an  incredibly  low  price. 


For  mmpiete  detaik  m  ike 
S&2020,  see  pur  SGC  dialer, 
or  cki^ck  out  our  mbsite. 


1-800-259-7331 

wwvv^.sgcworld.com 


EO.Eok35^  Bdle^w,WAftaQ09USA 
flwoc  (425)  ?l&aiO  Fajc  (425)  746«384  Email:  ^gtt^nroridrom 
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WANT  TO  LEARN  CODE? 


Morse  Tutor  Cold  from  C.GXE,  is  the 
answer  for  beginners  and  eiperts  alike. 

■Get  the  soto^f€  the  .ARRL  sclk  and  uses  to  crealc 
practice  and  tesl  tapes;  and  Morse  Tutor  Gold  is 
approved  for  \"E  evanis  at  all  kveb, 

*SiJlce  19<r.GGTE  full  guided  ii£Mty  34.000  haii]L&aiidptD3pe?lh>x 
hinu  snaurui  fb^  wodii  thtCHigJi  prm'fn  stractoral  fcssotis  and  « 
wntfty  af  ^hanc^er^  «oird  and  cottvasaaon  6s\l}&,  Sira^hi  fixivAfd 
rmniis  mai;^  rhe  process  simpk  and  fun 
I  *Thi$  pfogrotn  feaTurf^  c^Asy  and  t\fccdy  s^lf  instaEabon^  random 
ch,\rLiu(st  djilli  wilii  llie  ch;4.rEicler»  yt>n  select;  and  you  ccui  cieole 
your  ijwn  drills  orimpon  rtxt  file*  You  can  typ;  what  you  hcai  oi 
^'0[>>'  ti'y  bond  and  scSi^  tliis  rdisiiJLs  ojk  lin^  nl  ,i  tiine  Pick  Ihc 
F4tiT"nwcirtJi  or  thestuidaird  ni^tliod,  Mlii^^t  liie  Tone  liu^qutncy  itjoil 
comronable  for  you  or  select  your  codei  speed  intenihs  oAi  wurdpcr 
minulc  For  iQ  DOS  computers   You  me  always  m  cocnmanil 

Ceiimed  ^ 

ll  Y  Morse  1  uior  Cold  uus  your  inkma!  sps^^ 

or  sound  boani  And^ifyouyseasoundliqcicd 
Morir  Tinor  Col4  smTwrts  voiitmetontr^L 

Sound  Btaslfr  ifLi  th^  SAund  BU^ter  Cciiip«t>lM2ily 
Loeoso^ixi-  Cre-irive  TechnoloKy  Ltd 


\v4jlaMe  tfcrw  dtakr^  Ibt  ARRL.  or  TAnd  ^29^^ 

-  S4  S&H  {t  ^  rt'.kfc'rus  adil  ^2.52  ta\i  rn- 

GCTt,  P.O  Ikii  W05*  Dt|i*.ilN,_\«w|»rt  lk;»ch 

C  A  *24?*      Specify  5  |j  or  3  4  inch  daL 
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1^1   IM:  VI  IK  hi:  AlX^l  AKM'JiS 


Make  "Commercial  Quality"  repeaters 
from  GE  and  Motorola  Mobiles 

•  45  Watt  VHF  Micor  from  $99 

*  40  Watt  UHF  Master  II  from  $t99 
Conversion  Information  Available! 

hup:// www.  versaieicotn.com 

Orders:  800  456  5548 
Info:  307  266  170O 
FAX: 307  266  3010 


VersafPel 


HMMiMiUnW 


OROLE  2S9  ON  READER  SERVICE  CARD 


Same  Hefght  Vertical  Comparison 

Fracvert  Half-Wave  (20  m) 

1/4-Wave  Vertical  (40  m) 

Band 

Field  Strength  (dBi) 

Az,  Pattern 

1  Field  Strength  (dBi) 

1 

Az-  Pattern 

'      40 

-0.3 

omni         1 

•0.4              i 

omni 

30 

0.1 

Bi/omni 

0 

omni 

20 

2.9 

Bl 

0.7 

omni 

17 

1.7 

Bl 

!               -0.5 

omni 

15 

3.8 

Bi  (rotated) 

3.5 

omni 

12 

3-5 

Bi  (rotated) 

4.3               1 

omni 

10 

4.6 

Bi 

4.7               1         omni 

Table  2.  Same  height  vertical  comparison. 


this  antenna's  pattern  is  bidirectional 
like  that  of  a  dipole.  Over  real  ground 
with  good  conductivity,  the  modeled 
pattern  is  a  slightly  asymmetric  and  bi- 
directional, also  shown  in  Fig,  3,  fa- 
voring the  direction  of  the  dogleg. 
View  the  Fracvert  Half-wave  as  a  very 
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High     BATTERIES  Memory  Free 

Capacity       (800)634-8132  NiMH! 


V 


BUY  DIRECT!! 


SUPPLYING  AMERICA'S  BATTERIES  FOR 

OVER  15  YEARS! 

•BP-II3         7.2v(ai200inVh  for  ICOM 

$38  SPECIAL  '  '    •PB-»3S        7,2v@1200niAh  for  KENWOOD 

* ~^    *EBP-24S      7.2v@I200inAh  fbrALlNCO 

over  here. ._  ^^m^    •ebP-34       4 Jv@l200m Ah  for  ALINCO 

O FTcr  expiree  Scptcrnfaer  7*0.  1998. Above  are  I  year  warranty  NiCd  batteries 
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Charge  NiMH  &  NiCD!! 


Universal 

Battery 

■  Charger! 

NOW  ONLY 

^  $49.95!! 

+  FREE  GIFT! 

Policies  &  prices 

subject  to  change 

withoLft  notice 


Amateur  Radio  *  Cellular  *  Laptop  Computer  *  Alarms 


Advanced  Battery  Systems,  Inc.  *  300  Centre  Street  *  Holbrook,  MA  02343 

(781 )  767-551 6  *  Fax  (781 )  767-4599 
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CALL 


simple,  resonant,  coiMcss,  high  gain 
vertical  on  20  m  and  you  already  have 
a  winner  And  did  someone  say  cheap? 
My  costs  were  under  $15,  including 
ferrite  chokes. 

Brandishing  an  antenna  tuner,  more 
fun  is  to  be  had.  On  30,  17,  15, 12,  and 
10  m,  the  antenna  has  practical  gain 
over  a  quarter- wave  vertical  cut  for 
those  wavelengths.  But  as  this  is  not  a 
good  comparison.  I  chose  a  40  m  quar- 
ter-wave vertical,  equal  in  height  to  the 
20  m  Fracvert,  and  simulaied  itii  multi- 
band  operation.  If  you  want  to  measure 
the  belter  of  two  35-foot  verticals,  this 
is  a  meaningful  comparison. 

Table  2  compares  the  quarter-wave 
vertical  for  40  m  and  the  Fracvert  cut  for 
20  m.  These  field  strengths  don't  include 
the  insertion  loss  from  the  anlenna  tuner 
loading,  but  with  a  gotxl  tuner  these 
losses  will  be  minor  and  comparable  for 
each  of  the  two  antennas.  Note  that  1  had 
to  place  the  40  m  \ertical  over  a  much 
larger  radial  footprint  and  the  field 
strengths  include  losses  over  good  ground 

What's  clear  from  the  data  is  that  the 
Fracvert  beats  loading  up  a  conventional 
vertical  of  the  same  height,  often  by  a 
subsUintial  margin.  Furthermore,  the 
Fracvert  consistently  has  low  takeoff 
angles  (best  for  DX).  Especially  on  15, 
12,  and  10  m  is  this  tmc;  ihc  higher  gain 
numbers  for  the  40  m  vertical  are  al 
moderate  to  high  elevations  and  not 
useful  for  DX. 

Some  construction  details  are  in  or- 
der. All  are  no-brainers.  One  of  the 
main  issues  at  hand  is  how  to  support 


the  two  "elbows.**  I  did  rhis  by  passing 
the  wire  through  an  insulator  and  an- 
choring the  other  end,  as  shown  in  Photo 
A-  Another  one  is  how  to  orient  the  an- 
tenna. On  20  m,  the  maximum  gain  is 
in  ibe  same  direction  (outgoing;  see 
the  arrow  in  Fig.  1)  as  the  stub.  On  15 
and  12  m,  it's  at  a  right  angle  to  it  Fve 
indicated  this  as  "rotaicd"  in  Table  2. 

There  are  no  tricks  on  feed  attach- 
meni.  Just  make  a  radial  harness  and 
solder  to  the  braid,  and  solder  the  cen- 
ter connector  to  the  dogleg  at  the  bot- 
tom of  the  feed  section.  Special  note: 
Choke  the  coax  with  ferrite  or  a  line 
isolator  just  to  make  sure  that  the  coax 
doesn't  radiate.  The  antenna  is  cer- 
tainly unbalanced  when  not  in  use  on 
20  m,  so  a  choke  is  imperative. 

An  intriguing  possibility  is  inie  80- 
10  operation  for  the  Fracvert  Half- 
wave.  If  the  antenna  is  cut  for  40  m 
and  you  have  the  70  or  so  feet  of 
height,  then  the  antenna  will  work  on 
all  these  bands. 


The  performance  has  been  excellent 
with  this  antenna.  I  use  it  on  40-10  m 
as  my  default  antenna  these  days 
(when  not  experimenting  with  others). 
In  fact,  I  occasionally  throw  up  its 
mate,  with  this  second  dogleg  pointed 
90  degrees  off  to  get  more  coverage.  1 
kick  in  the  antenna  luner  to  match  for 
all  bands  except  20  m,  where  the  L2 
VSWR  is  so  good  I  just  lake  the  tuner 
out  of  line.  My  experience  is  that  I 
typically  beat  tribanders  at  35^5  feet 
with  case  in  the  direction  favored  by 
the  Fracvert  Half- wave. 

Of  course,  Vm  not  the  only  one  who 
uses  a  Fracvert  Half-wave.  TT8JWM 
put  up  a  Fracvert  on  20  m  last  year 
and  was  ''very  impressed*"  About  100 
hams  so  far  have  used  them  and  sent 
me  glowing  E-mail  The  antenna  may 
be  available  commercially  later  (its 
patent  is  pending),  but  for  now  all 
hams  are  welcome  to  make  their  own 
and  experiment  with  the  multiband 
capabilities. 


4H 


QRH 

(xtnlinuedjrom  page  8 

meeting,  ARRL  President  Rod  Stafford  W6B0D 
observed,  "The  debate  was  at  times  contentious 
and  the  result  was  not  unanimous.  Some  board 
members  preferred  greater  simplification;  others 
ViBfB  uncomfortable  with  some  of  the  changes 
being  proposed.  However,  every  board  member, 
without  exception,  left  the  meeting  knowing  that 
each  of  his  or  her  codeagues  did  what  they  be- 
lieve is  best  for  the  future  of  amateur  radio."" 

Members  are  urged  to  contact  their  ARRL  di- 
rectors to  commeni  on  this  proposal. 

Forwarded  from  a  Cornell  (University)  ARC 
Newsgroup  buJletin  by  Shaon  Gartenberg 
KB2JNW.  via  WA2YYX, 


We'd  Choose  a 
Somewhat  Stronger  Viord 


On  the  night  of  14  October  1996,  the  aircraft 
carrier  USS  Theodore  Rooseveitan6  the  cnjiser 
USS  LByte  Gu/f  were  engaged  In  predeploymenl 
drills  and  tests  off  the  Atlantic  Coast.  The 
Roosevelt  was  testing  its  Challenge  Athena  com- 
munications system,  which  was  getting  interfer* 
ence  from  the  ship's  radar  system.  At  the  same 
time,  the  Rooseveft  was  also  testing  its  proput- 
sion  systems  and  conductmg  electric  power 
shifts— which  caused  communications  gear  to 
cease  operations  at  times.  Part  of  the  propulsion 


system  tests  included  putting  the  engines  astern 
for  long  periods  of  time. 

The  Leyte  Gu/f  was  trailing  the  Roosevelt  at  a 
range  of  about  4,000  yards,  and  had  not  been 
informed  of  the  tests  being  conducted  on  the 
Roosevelt  Because  the  communications  sys- 
tems on  the  Roosevelt  were  not  able  to  be  used, 
the  two  ships  were  using  flashing  light  to  exchange 
messages-^  method  used  fn  yesterday's  navy, 
but  apparently  a  I os J  aft  today.  It  took  25  minutes 
Ibr  one  message  to  be  received  and  passed  on 
to  the  bridge.  Flashing-light  messages  are  sent 
using  Morse  code,  and  the  text  of  the  message 
Ihat  was  received  was  garbled. 

At  2:44  A.M..  Ihe  Roosevett  went  to  "Emer- 
gency Sack  Full"  on  its  engines  and  was  going 
astern  at  17  knots.  At  2:49  a  signafman  aboard 
the  Roosevett  started  to  send  a  message  that 
said,  "My  engines  are  astern."  The  Leyte  Gulf 
had  not  been  told  of  this  maneuver  and  the  of- 
ficer of  the  deck  was  confused  by  the  movement. 
After  recognizing  the  danger  that  was  approach- 
ing, the  Leyfe  GtJ//also  went  to  ''Emergency  Back 
Fuir  on  Its  engines,  but  it  was  too  late  to  avoid  a 
collision.  The  flooseve/f  and  Leyte  6t/ff  collided 
at  2:52  A.M,  The  result?  Over  $10,000,000  in 
datnagelo  the  two  ships.  Fortunately,  there  were 
no  deaths  or  serious  injuries  involved. 

The  Board  of  Inquiry  results  stated  that  25 
minutes  to  deliver  one  message  by  flashing  lighl 
using  Morse  code  was  "unsatisfactory." 

TNX  Jack  R.  Main  W4YCZ.  This  appeared  in 
the  May  1 998  issue  of  the  W8KEA  Midland  ARC 
newsletter,  Judy  Engel  KB8WEE.  editor,  but  we  oot 
it  tiom  the  ARNS  Builelin,  June  1 998  bsue. 


Spectrum  Etectmmc  Products 
innoduces  Vne  wofid's  fir^ 
tianct^eid  t&peai&t  ccntroll^. 
No  larger  than  most  hafxf- 
JieW  radios,  lfieHRC-10  coiv 
veits  3  Single  or  i3ual-band 
radio  tnto  a  full  faatureKJ  B\m- 
plex  or  duple-x  repeater  sys- 
tem. Key  features  off  heHRC- 


1 0  include  voice  IDer,  DTfWF 
Control  aryj  programmJAg, 
f\ang  a/>d  tim&-oui  tImerG, 
Dig  rial  Voice  Operated 
Squeic*!  (DVOS*").  tetemetty 
tones,  and  private  voice  mai* 
sbt   $299  1^ 

littp:J'/www.s|Hc1ru  m-iisa.cofn 
800-566'77ea  -  fax  40a'33«-d4G1 
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Chassis  Kits  Hack  Shelves 

Cabinet  Kits  Rack  Equipment 

■  Assembled  Cabinets  Antenna  Grounding  Kits 

„  Skjpe  Box  Kits  Tower  MDunied  Box  Kils 

UHF  &  VHF  Anienna  Dipole  Hangers 

Power  Dlvidef  Kits  Other  Enclosures 

Small  sheels  Aluminum  and  Brass 
UHF  /  VHF  Antenna  Parts 

Charier  Byers  K3IWK 

5120  Harmony  Grove  Road  *  Dover.  PA  17315 

Phone  717  292'4901 

Between  6PM  and9:30PM  EST  Eves. 

E-inatl:  KrilwkOherd.nel  Web:www  hn?fd.net^vera.chagsBWlfl 
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INSURANCE 

Tor 

AMATEURS 

Insure  all  your  radio  and 

computer  equipment 

(except  towers  and  afitenna). 

HAMSURE 

E-Mail:hamsiire@a[neritech.iiet 

w  w  w*ameri  tech  jiet/users/hamsure/ 

hamsure.html 

800-988-7702 

Available  only  in  4^  contiguous  US  slates 
Special  Club  Rates 


CihCLB  7S  ON  RI^ADER  ^E (IV ICE  CARD 


Pav  TV  and  Sat  ell  i  It*  Destrafiihlin*^ 
l^W  Edition 


I  Pay  TV  and  Satellite  l>scrainblifig  1999  has 
latest  cable,  wireless  and  satellite  fixes  Ibr  most 
systems.  IhcIulJcs  schematics^  buliui  blockers, 
cubes,  etc.  Only  $16,95.  Cuniptetc  Pay  TV  iiiid 
Satellite  Descnutibling  series  \bL  IS,  Only 
S39  95  Hacking  satclliie  TV  video  ( VHS),  Only 
S39.95.  Subscnpdon  to  Scramblii^  News  with  webv 
Only  S34.95.  Our  Best  Deal  is  everything  heie 
for  only  $99.95.  Shipping  included.  Free  catalog. 


Sti  aniljIiiiK  Ntw*i 

4798  S/riorida  Ave.,  #HW 

Lakeland,  FL33H13 

94 1 -646*2564,  www-scrambliniinewsxnni 
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THE 
ATV 
BUG! 


Any  Teoh  or  higher  ham  can  rtansfnil  Uve  aclkxi  cokK  and 
^ourtd  vKleo  trom  their  camcordef,  just  ihe  broadcast,  to  oit^er 
ham  s ,  it's  fun,  low  cost,  and  essyf  Uses  any  TV  &ei  lo  receive, 
add  our  TC70-10  ten  wall  420-450  MHz  Transcslver.  and 
antenna  -  no  other  radios,  See  ARRL  Handbook  page  1 2.46. 

MAMSi  Ask  for  ouF  fre^lO  pg  ATV  CatMl&g! 

We  tmv$  It  0ti,  otnwiconve/Ters.  transmitt&rs,  antennas, 

amps,  eic-  for  the  70.  33,  ^3  Arrd  3cm  ATV  ham  bands. 


v/^  ;     P.  C.  Electronics     Ififi 

2^22  PAXSCV  In,  ARCAOm,  G A  9^007 
CALL  (6m  447-45B5  or  RAX  B2B'44?^048B 


24  mFFEREHT  PANELS 

PRE-PUfCHED  FOR  KiP- 

UiAP  CONNECTORS 


'^    -  -     n?fTUM(!lS  OUICKl^YI 

' :  AFir  U.l>9r  RAW  ALL£kn«A« 
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(^  SESCOM,  INC.  H»ettm*«Hcwn,eQ«n 

ZtM  WAHDDR„  HENDERSON.  MVfKTF 5  USA 
OR£>ERS  ONLY  &00-634-345r 

Tech  Line  702  M&-3933  ^mAAm  S  *t  -  x  ^^  - i" 

^ilJl  rOU-F??E£  LIS  iWlGMa^  (l^tans iMJiilg^  Wg1-a7<t 
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EVERY  ISSUE  OF 

/«^Arnateur 
Radio  Today 

on  Microfiche! 


The  entire  run  of  73  from 
October  1960  through  last  year  is 
now  available.  Over  800  fiche! 

You  can  have  access  to  the 
treasures  of  73  without  several 
hundred  pounds  of  bulky  back 
issues.  Our  24x  fiche  have  98 
pages  each  arxi  will  fit  in  a  card  file 
on  your  desk. 

We  offer  a  battery  operated  hand 
held  viewer  for  $150,  and  a  desk 
model  for  $260.  Libraries  have 
these  readers. 

The  collection  of  microfiche,  is 
available  as  an  entire  set,  (no  partial 
sets)  for  $325,  plus  $10  shipping 
(USA).  Annual  updates  available 
for$10,  plus  $3  shipping/handling. 
Satisfaction  guaranteed  or  money 
back! 


^fiSA 


QUCKMASTER 

^    6196  Jefferson  Hishway 

Mineral  Virginia  23n7   USA 

540:Hy4-.'>777*H{)0:282-Sa28 

Fax  540:894-9141 

e-mail:  infoC"  huck.com 
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NeUER  SnV  DIE 

continued  Jrora  page  39 

no  longer  taught,  and  there  often  is  no 
documeoiiition.  This  means  searching 
through  hundreds  of  millions  of  lines  of 
code,  a  task  that  many  companies  have 
been  putting  off  because  of  the  expense. 

But  how  can  a  large  business,  that  de- 
pends on  its  mainframe  computer  every 
day.  shul  it  down  for  the  needed  repairs? 
Worse,  once  rhc  repairs  lo  the  software 
have  been  made,  ihen  comes  (he  toting 
and  debugging,  a  process  which  nonnally 
takes  longer  than  ihe  original  writing  of 
the  code. 

According  to  North,  not  one  of  our 
power  companies  is  yet  Y2K  compliant. 
So  how  can  programmers  do  the  needed 
software  repairs  without  ekclriciiy? 
Unintemipiible  power  units  use  batteries, 
which  arc  okay  for  a  few  minutes,  but  not 
for  days.  Some  systems  may  have  gasoline 
or  diesel  generators,  which  is  fine  as  long 
as  they  can  keep  getting  fueK 

If  you  sian  reading  the  Web  postings 
on  ihe  subject,  you'll  find  that  knowl- 
edgeable analysts  and  programmers  are 
moving  from  the  cities  to  places  where 
they  can  live  self-sufTicicnUy.  They're 
buying  small  farms,  stacking  up  on 
food,  making  sure  water  is  available^ 
and  putting  aside  a  bunch  of  small  bills 
for  when  the  ATMs  stop  working.  Hav- 
ing lived  in  New  York  City,  for  over  30 
years,  I  can  imagine  what  it  could  be  like 
with  no  electricity,  no  water,  no  sewer, 
no  food,  and  every  highway  out  of  the 
city  blocked  with  cars  that  have  run  out 
of  gas.  That's  when  bicycles  could  be 
sold  for  thousands  of  dollars. 

Y2K  Continued 

Endless  experts  in  the  software  field 
are  telling  us  that  much  of  the  world  is 
going  to  suddenly  stop  when  the  com- 
puters, which  are  running  almost  every- 
thing these  days,  suddenly  stop.  Our 
country's  and  the  world's  banking  sys- 
tems are  not  "compliant."  Our  powder 
companies  ditto.  Without  power  or 
money  our  food  supply  system  will  stop. 
Without  fuel  our  farms  will  stop  produc- 
ing food.  Without  trucks  or  trains  the  en- 
tire country  will  grind  to  a  halt. 

Knowledgeable  programiners  are  busy 
packing  up  and  leaving  the  cities  and 
moving  lo  small  farms. 

Having  had  several  software  compa- 
nies, 1  know  from  personal  eKperience 
how  long  it  takes  to  debug  software.  My 
rule  of  thumb,  learned  the  hard  way,  was 
to  multiply  progr;immer  estimates  by  seven. 
A  recent  survey  showed  that  on  the  aver- 
age, successful  major  software  projects 
run  25.8  months  behind  schedule  — 
with  65%  of  them  having  to  be  canceled, 
mainly  due  to  unresolved  bugs.  The  in- 
dustry estimate  for  checking  new  soft- 


ware  runs  to  about  125%  of  the  time 
needed  to  develop  it  initially. 

So  here  we  are  with  a  date  bug  that 
could  crash  most  of  our  older  computer 
mainframe  systems.  Many  of  the  pro- 
grams were  written  in  Fortran,  CoboK  As- 
sembler, and  other  mostly  long-forgotten 
languages.  The  fix  is  to  go  through  every 
line  of  code  looking  for  any  date  refer- 
ences and  calculations.  We're  talking 
about  millions  of  lines  of  code  for  most 
larger  companies. 

How  much  do  you  pay  a  programmer  to 
learn  how  to  cope  with  an  old  language, 
work  like  hell  for  the  next  year  doing 
mind-numbing  tine-by-line  work,  and  then 
get  laid  off  when  the  job  is  done? 

When  the  lights,  water,  and  food  are 
turned  off,  what  will  the  people  in  our 
cities  do?  And  maybe  turned  ofT  for 
months  to  years?  With  must  businesses 
and  factories  closed  down,  including  the 
banks,  there's  no  income,  nor  any  real 
prospect  of  it.  Without  banks,  what  value 
will  money  have?  The  banks  don't  have 
any  cash  anyway.  Their  business  is  lend- 
ing out  your  money  for  mortgages,  but 
all  the  data  on  who  owes  what  will  be 
tied  up  in  their  shut-down  computers. 

If  everything  suddenly  stops  on  Janu- 
ary 1 ,  2000,  will  you  have  enough  food 
and  water  to  keep  you  and  your  family 
alive?  And  if  someone  less  provident 
comes  with  a  gun,  you  won't  be  able  to 
dial  91 L  Plus,  the  police  won*t  have  any 
gas  for  their  cars  anyway, 

Tm  hearing  from  more  and  more 
people  who  have  recently  left  the  cities 
and  moved  lo  New  Mexico,  Arizona, 
Idaho,  southern  Colorado,  Montana,  New 
Hampshire  and  Vermont. 

Now,  is  Wayne  exaggerating?  Before 
you  dismiss  the  problem,  do  some  of  the 
homework  1  have.  Talk  with  some 
people  who  are  experts  in  software.  With 
today's  network  of  computers,  all  it 
takes  is  one  crash  somewhere  and  the 
dominoes  will  fall.  Remember  when  a 
glitch  in  Canada  brought  down  the 
whole  eastern  power  system?  For  hours? 

I  can  remember  when  insurance  com- 
panies had  whole  floors  of  people  at 
their  desks  with  calculators.  Now  it's  all 
done  by  a  few  people  and  a  mainframe 
computer.  Their  pmgrams  waie  developed 
by  now  long-gone  software  h<.>uscs, 

Hmm,  maybe  I  should  start  raising 
chickens  again  here  on  our  farm.  Just  in 
case. 

Bargain! 

A  couple  years  or  so  ago  I  reviewed  the 
Graliam  Hanctx:k  book.  Fingerprints  of 
ihe  Gods^  and  added  it  to  my  list  of 
books  you're  crazy  if  you  don't  read. 
Hancock  has  done  a  magnificent  job  of 
visiting  the  sites  of  ancient  civilizations 
and  writing  about  them.  He  lies  together 
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the  folk  tales  from  ihe  people  in  these  ar- 
eas into  a  slory  of  an  ancient  cataclysm 
which  wiped  out  most  of  the  Earth's  civili- 
zations, including  the  possible  burying  of 
Atlantis  beneath  the  Antarctic  ice. 

His  well*rcsearched  material  on  the 
pyramids  and  the  Sphinx  will  give  you 
endless  conversational  fodder.  Well,  it 
will  seem  endless  to  your  friends  or  to 
anyone  you  can  con  into  listening  to  you 
on  the  air. 

The  578-page  hardcover  book  was  a 
baigain  at  $27,50,  but  here's  the  big  news 
^^  I  found  the  $17  paperback  edition 
remaindered  at  Building  19  for  S5,  Wow! 
Check  your  local  stores  that  carry  re- 
mainders and  grab  this  one,  if  you  sec  it. 
It's  a  great  read  —  a  historical  detective 
story. 

Quiz 

A  high  school  buddy  I  keep  in  louch 
wiih.  Chuck  Opit/  WaJyQV,  sent  me  the 
following  quiz.  Let's  see  how  you  do.  (I) 
How  many  birthdays  does  the  average 
man  have?  (2)  Some  months  have  31  days; 
how  many  have  28?  (3)  How  many  outs 
are  there  in  an  inning?  (4)  Divide  30  by  1/2 
and  add  1 0.  What*s  the  answer?  (5)  If  there 
are  three  apples  and  you  take  away  two, 
how  many  do  you  have?  {6}  A  doctor 
gives  you  three  pills,  telling  you  to  take 
one  every  half  hour  How  many  minutes 
would  ihc  pills  last?  (7)  How  many  ani- 
mals of  each  sex  did  Moses  take  on  the 
ark?  Give  up?  (1)  One.  (2)  AIL  (3)  Six, 
(4)  Seventy.  (5)  Two.  (6)  Sixty  minutes. 
(7)  Moses?  Perhaps  there's  much  to  be 
said  for  letting  go  of  old  friends. 

Weather 

The  black  fly  season  was  mercifully 
short  this  year,  but  Tve  never  seen  the 
mosquitoes  in  such  swarms.  It's  more 


The  Pouch 

Protective  carrying  case  for  your  HT. 
Tough,  washable  neoprenc  and  nylon. 
Neoprcne  is  tough  stuff  that  absorbs 
shack  like  no  leather  case  ever  could! 

Choose  from  neon  red,  lime,  or  royal. 

State  make  and  model  of  your  HT. 

All  pouches  $18.50, 
With  shoulder  strap  add  $5.00, 
Shipping  &  handling  $3.50 
Send  check  or  m.o.  to: 

Omega  Sales 
RO.  Box  376 

Jaffery  NH  03452 


like  when  I  was  wodfefng  in  Florida  and 
I'd  park  my  car  as  close  to  the  door  to 
the  radio  station  as  1  could  and  sprint  for 
it.  Maybe  10  seconds  later  Td  be  inside, 
slapping  al  Ihe  mosquitoes  that  had 
landed  on  me.  That's  when  1  was  work- 
ing as  an  engineer-announcer  at  WSPB 
in  Sarasota, 

We've  also  been  liaving  Ehe  worst 
thunderstorms  in  my  memory,  and  my 
memory  goes  back  a  lo-o-o-ng  way.  It's 
been  raining  almost  every  day,  so  mow- 
ing and  getting  in  the  first  growth  of  hay 
from  our  pastures  wasn't  possible  until 
the  first  of  August!  The  grass  was  almost 
hip  high.  Bui,  on  the  other  hand,  the 
wildflower  display  was  spectacular  My 
daughter  Sage  and  I  enjoyed  the  display 
the  other  day.  Golly,  I  wish  you  could 
get  up  here  to  New  Hampshire  for  a 
visit! 

All  this  is  a  reflection  of  Uie  changes 
our  world  is  going  through.  The  El  Nino 
rains.  The  tornado  in  Antrim,  just  over  a 
mile  away.  The  fires  in  Florida.  The  in- 
crease in  earthquakes  all  around  the 
world,  and  the  volcanoes.  An  astrono- 
mer the  other  day  said  that  he's  never 
seen  (he  Sun  active  the  way  it  has  been 
recently. 

It's  amazing  how  things  are  con- 
nected. The  hundreds  of  new  volcanoes 
under  the  Pacific  Ocean  have  heated  it 
up,  giving  us  the  El  Nino  rains,  and  they, 
in  turn,  have  produced  the  bumper  crop 
of  mosquitoes.  Hmm,  now-  what  started 
all  those  volcanoes  acting  up?  Was  it  un- 
derground nuclear  tests  or  the  Sun? 

Our  70  cm  Band  Challenged 

The  Land  Mobile  Communications 
Council  has  petitioned  the  FCC  to  take 
away  two-thirds  of  our  450  MHz  band. 
Maybe  they  got  the  idea  from  the  ease 
with  which  commercial  interests  were  able 
to  get  a  big  tump  of  our  220  MHz  band. 
The  present  use  of  the  band  on  ti  primary 
basis  by  radar  may  be  enough  to  hold  it  for 
us.  We'll  see  whctfier  the  irdliLiry  and  other 
nidar-using  agencies  have  more  clout  than 
the  land  mobile  lobbyists.  We're  kind  of 


NO  TUNERS 

NO   RADIALS 

NO  COMPROMISE 

PRICES  START  AT  $49.95 

5EVEN  EXCBUENT  REVIEWS 
JUST  DONT  HAPPEN  BY  CHANCE 
CALL  US  fOB  A  FREE  CATALOGUE 

^^^Sp*  revfew  in  73,  Ocl,  1^64;    73.  Sept.  nU:    T3.  Marcih  1966 
^     CO.  Dec  I5»a;    Wfl..  Mat  1991:    73,  Nb*  1394;    73,  Apr  Ii96 

ASK  ABOUT  OUR  NEW  ISOTRON  I60CI 

BILAL  COMPANY 

137  MANCHESTER  DRIVE 
FLORISSAPfT,  COLORADO  a^ilfi 

(719)  687-0650 


CIRCLE  4i  ON  READER  SERVICE  CARC 


CODEMASTER  V 


0-20WPM  in  90  Days 

Guaranteedl 

Cbdemaster  V  is  the  only  computer-based 
Morse  code  tiaiitig  system  that  guarantees 
RESULTS'  V^3e!ber  you  re  a  begmner  or  want 
tobreakth6  30wpnibarmr  it  wll  take  you  as 
£ar  as  you  warn  lo  go.  and  ij  s  funf 

Onfy 

$29.95 

Codetn aster  V  has  a  wide  variety  of  training 
and  practice  routmes.  trial  exams  mteraclive 
mc^^  game,  and  tnucb  more  CMS  can  use 
multiple  Morse  alphabets  including  foreigii 
characters  and  as  endorsed  for  military 
training?  For  any  IBM  compatibte  PC.  S^ 
SS.OO  (m  US).  Credir  card  orders  toll  fr^e! 

MiestGDeTlsdinolDqies.  Inc. 
3140  S  Peoiia  Unit  t^lSGAm^ra.  CO  80014 
(303)753-3382     sales@nit©chnologies  com 
www.mtec  hnoloqies .  com/mthoxiie 


800-238-8205 
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REPEATERS 


6  m,  2  m  &  440 

ON  YOUR  FREQLfENCY 

tuned  readv  to  go, 

$349.95  to  $609.90 

depending  on  control  and  power. 
Coiilrols:  hasic  to  autopafch/ voice 


Micro  Computer  Concepts 

8849  (iimi  Tree  Ave 
New  Port  Riche> ,  FL  34653 

727-376-6575 
htt  p:  f /lionie  1  .gte.net  /k4Ik/tncc 
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HamCall™  CD-ROM 

U.S.  a  International  -  Over  1,490.000  listings 


Hgn^l 


Tbe  HamCalP*  CD  ROM  aflo^s  you  to  look 

up  o  ve  r  1 , 4  90,000  call  signs  from  aJ  I  over  the 

world,  [ncludingover  SOOcafl  areas.  Over 

1 08,000  flew  and  tjpcfaled  Interna  lionat 

listings  on  the  April,  "I990editionil 

The  same  CT)  worics  m  DOS.Wirido*s  3  1,  ami  Wmdows 
35.  Look  up^iamsbv  caH.  nname,  address,  city,  slate,  postal 
oodB ,  county,  and  coum/y  View  phonographs  (Isi  mckided). 
edit  records  (now  ncludin^  fax  number),  and  caJcu  Latd 
besunhAadingand  distance, 

■Data  displayed;  callsign.  class.  nam«,  address,  license 
iSE  ue  dale,  ej<piraHon  date,  bi  rti  date  (ove  r  67d.OOO  U.S. 
birthda  les  still  in  data  base) ,  previous  ca  11  (s) ,  pr&  viou  s 
c^ass,  latitude  JorgiilLfde',  grid  square,  county,  Oms  zone, 
e-mai»  address.  QSL  manager,  and  WWW  URL 

■Displays  precise  latitude,  longitude^  and  Qod  square  tor 
almost  every  U  S  and  OX  call. 

•Cak:u  kar#s  t«am  headng  and  dtstartce  from  ycx^r  station, 

■Enhanced  latiel  pon!irg*Qf  Windows  -  Set^  p«nte€,  fom 
andfinnt  any  size  label,  Labetsae,mar^rts.  columns. 
and  rows  are  fully  Qoriftgurabte.  Suppods  copy  A  pasie. 

AlsoonHamCali^'**  are  over  U4,000  cross  relerences 

trqm  old  to  new  tails,  over  60,000  e-mail  addresses,  over 
3,500  plioios,  19,000  vanity  calls  and  much  more. 

HamCalf^**  is  slill  iusi  $50.00  pkis  SS.OO  shipping 
U,S.,  SB .00  inlernationai. 


QUCKMASTER 

61 96  JeHefsor  Highway 
,  Mineral,  VA  231 17  USA 

CHTraih  info # buck. com 
54& 394-5777 'fl00:2a2'563 8*  540:894-9141  ira*] 
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Letters 

cofianixed/rom  page  6 

free-rimning  clock,  wilh  a  lew 
sccootLs  error  per  day  that  is  re- 
set ai  midniglii  with  u  one-sec- 
ond erron  TradiUonal  electric 
clocks  using  synchronous  mo- 
tors have  about  an  order  of 
magnitude  smal  ler  error. 

The  receiver  tuned  to 
WWVB  hd>  an  insufficiently 
small  antenna  so  that  in  trtnge 
reception  areas,  such  as  the 
West  Coasl,  ii  nitisi  be  placed 
in  a  window  facing  Colorado 
to  receive  the  signal  with 
enouszh  SNR  to  liinction. 


RTTV  Loop 

continaedjrom  page  55 

listing  rrequcociesori merest  to 
those  who  like  to  scan  fur  van* 
ous  utilitv  and  commercial  ser- 
vices.  This  infurmaiiun  may  be 
had  at  [http:/ywvvw.frankftirt. 
netsurf.de/--mike/hlJtim]- 

Or  the  Scandinavian  Amateur 
Radio  Teleprinter  Group,  Pne- 
sented  in,  well,  Scandinavian 
(Swedish?  Danish?),  this  is  a 
source  of  help  to  the  radio  ama- 
teur that  also  includes  listings  of 
hams  willing  to  lend  a  hand.  I 
can* I  translate  it,  but  at  least 
some  of  it  is  recognizable  as  jar- 
gon. You  be  the  judge  at  Ihttp:// 
w^  WW.  plea.se/sartg/]. 

An  Italian  site  which  catalogs 
an  assortment  of  ham  radio  re- 
sources, including  tliuse  specific 
to  nidiotelciype.  packet,  and 
other  exotic  modes»  runs  under 
the  name  ARI  -  Allri  WWW. 
This  one  can  be  figured  out, 
even  if  you  don*t  know  Italian' 
See  if  you  can  read  ii  at  Ihttp:// 
wwwaelemar.il/mol05/ari/html/ 
altriwww.hlml. 

An  ambitious  amateur  pa>jecL, 
complete  with  the  institution  of 
ham  radio  banner  advertising,  is 


K ID WU  Dal  Xet.  Amateur  ra- 
dio news,  links,  and  other  infor- 
mation is  presented  in  a  clean, 
functional  site.  You  should  find 
something  interesting  at  fhitp:// 
www.kldwu.net/]. 

Ian  Kluft  KO6Y0  lells  the 
tale  of  how  he  started  collect- 
ing links,  and  ended  up  with  an 
encyclopedic  lisung  of  amateur 
radio  on  the  Internet,  With  a  list- 
ing in  table-of-conients  format, 
hoi  links  to  the  sections,  and  full 
URLs  spelled  out.  this  listing  is 
easy  to  search,  and  easier  to  use, 
I  highly  reconmnend  it  if  you  are 
iCK>king  for  that  special  infomia- 
Uon  about  some  aspect  of  ama- 
teur radio.  See  if  you  agree  at 
I  http://www.kluf t.com/-'ikluft/ 
h  am/1  isL  html]. 

Winding  up  our  tour,  Steve 
WA7  YAZ  has  a  visually  appeal* 
ing  page  that  supports  a  great 
deal  of  ham  radio  information. 
From  lists  of  ham  radio  maga- 
zines on  line  to  hot  links  into  the 
amateur  radio  new^sgroups.  this 
is  a  very  interesting  site.  Make 
sure  your  browser  is  set  up  for 
newsgroups,  though,  or  you  will 
crash  if  you  select  one.  See  w  hat 
I  mean  at  Ihttp://www.utwxoni/ 
-ya77wa7yaz.html. 

By  the  way*  a  word  about 
some  of  these  URLs.  Many  of 
the  site  addresses  on  the  World 
Wide  Web  include  the  tilde  char- 
acter (-}.  It  is  very  iinponant  to 
notice  when  that  character  ap- 
pears, use  it  correctly,  and  don't 
substitute  a  hyphen  (-)  for  \L 
Many  of  the  E-mails  I  receive 
stating  dial  this  or  that  published 
Web  address  was  wrong  invoK  e 
a  misplaced  tilde.  A  word  to  the 
wise ... 

Ribbons 

Now,  a  few  months  ago»  we 
were  looking  into  the  topic  of 


ribbons.  A  variety  of  techniques, 
from  stamp  pad  ink  to  WD-4-0, 
were  suggested  to  re-ink  or  pro- 
long the  life  of  leleprinler  ribbons. 
I  received  a  letter  from  Jim 
KcKelvy  W9DJN  of  Medina, 
Tennessee,  who  addresses  the 
point  with  authority: 

"Trying  to  ink  ribbons  with 
such  chemicals  as  WD-40, 
stamp  pad  ink,  and  glycerine 
are.  at  best,  a  poor  substitute  for 
the  correct  ink." 

Computer  Friends,  of  Port- 
land, Oregon,  is  one  source  he 
located.  He  further  advises: 

'They  have  the  proper  lubri- 
cated ink  in  various  quantities. 
A  two-ounce  bottle  will  ink 
many  ribbons. 

'1  have  been  inking  ribbons 
for  several  years.  In  fact,  this 
document  [the  letter  he  sent  me 
with  nice,  dark,  typel  is  being 
printed  on  a  dot  matrix  printer 
wHth  an  Epson  ribbon  that  has 
been  inked  several  times. 

"Application  of  the  ink  is  an- 
other story*  The  above  source 
sells  a  ribbon  inker.  This  device 
consists  of  a  small  motor  that 
pulls  the  ribbon  past  an  ink  me- 
tering well  In  my  case,  it  takes 
about  12  minutes  to  ink  the 
ribbon.  The  motor  shaft  ac- 
cepts various  adapters  to  ac- 
commodate different  ribbons. 

"I  understand  there  were 
commeicial  inking  devices  that 
one  could  attach  to  the  tele- 
printer. I  never  used  one,  but  see 
no  reason  the  above  mentioned 
ink  would  not  work  out, 

"At  some  hamfests  I  have 
seen  vendors  selling  small 
bottles  of  ink  for  ink  jet  printers. 
DO  NOT  use  this  ink  Jl  does  not 
have  the  proper  viscosity. 

'1  agree  with  your  assessment 
of  couon  vs.  synthetic  ribbons  and 
the  comment  about  cellophane. 
But,  if  the  ribbon  nmtcrial  is  stilt 


good,  just  ink  those  old  surplus 

guys-" 

Computer  Friends  has  been  in 
business  since  1982.  In  their 
words,  the  first  product  made 
was  the  Mac  Inker,  a  universal 
ribbon  re-inkcr.  of  which  they 
have  sold  over  350,000  units  to 
date.  Ironically,  the  product 
name  had  nothing  to  do  with  the 
Macintosh.  With  a  dash  of  opti- 
mism they  had  dreamed  of  be- 
ing able  to  produce  a  banner 
(one  day)  reading  *'Over 
1 00.000  sold,"  aftLM-  the  fashion 
of  a  well-known  fast  food  fran- 
chise. They  have  expanded  their 
lines,  though,  and  now  sell 
much  more  than  that  early  prod- 
uct. You  can  contact  tliem  at: 

Computer  Friends 
13865  NW  Cornell  Road 

Portland  OR  97229 
Ordering:  1  (800)  547-3303 
Tech  Support  and  Questions: 
(503)  626-2292 
[http://www.cfriends.coml 

Just  be  sure  to  lell  them  that 
you  read  about  them  right  here, 
in  73  Magazine's  "RTTY 
Loop."  OK? 

Activity  on  the  Web  site 
slowed  down  over  the  summer. 
which  1  had  expected,  but  is 
picking  up  now  that  fall  has  ar- 
rived. We  plan  to  do  some 
housecleantng  and  upgrading 
over  the  fall  with  new  items 
being  added  and  older  ones 
taken  down.  Check  the  site  at 
[http:// WW  w2.ari.net/ajr/rtty /I 
and  see  if  anything  up  there 
takes  your  fancy!  Let  me  know 
what  you  like,  w  hat  you  dislike, 
and  what  you'd  like  to  see.  I'll 
see  if  1  can  accommodate  vou. 
Check  back  here  next  month, 
for  more  from  ''RTTY  Loop," 
the  original  source  for  RTTY 
information. 


m^^ 


like  rcmoras.  just  going  along 
for  the  ride  and  picking  up  any 
leftovers  while  the  sharks  eat, 

Peoria 

If  you're  within  hard  driv- 
ing distance  of  Peoria  and 
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aren't  there  on  Saturday,  Sep- 
tember 19,  for  my  talks.  Fm 
going  to  find  it  very  difficult  to 
forgive  you.  And  never  mind 
thai  blessed  to  forgive  baloney. 
Fm  going  to  hold  a  grudge, 
and  if  1  don't  set  over  it  in 
this  life,  FII  nurse  it  for  a 


lon-n-ng  time  in  w  hatever  comes 
next.  Do  you  really  need  that 
kind  of  bad  karma  ?  Heck,  life 
is  tough  enough  as  it  is. 

None  of  Qiat  s hilly-eyed 
weasling  —  jast  be  there.  And 
bring  some  money  so  you  can 
buj  the  books  Fve  written  that 


you  shotdd  have  sent  for  but 
haven't  Bring  lots  of  nwney. 

One  more  thing:  If  you're 
enjoying  my  writing,  give  me 
a  big  hug,  Okay?  You  donH 
want  me  getting  discouraged. 
retiring  and  taking  up  golf,  do 
you?  Tliin  chance. 


Proprgation 


Number  B3  on  four  Fee<fbBck  card 


Jim  Gray  W1XU/7 
210EChateaiJ 
PaysonAZ  85541 
[jimpeg  ©netzonexom] 


As  this  forecast  is  being  pre- 
pared (early  June)  the  solar  fiux 
values  arc  staying  consislenlly 
in  the  range  between  90  and 
120,  and  the  bands  leflecl  Uiis 
by  producing  good  DX.  ITiene 
is  every  reason  lo  suspect  that 
the  upward  trend  has  nuw  be- 
gun, and  by  September  (this 
forecasi)  you  can  expecl  even 
better  DX  opportunities  wifli 
stronger  signals  on  good  days. 

As  the  calendar  shows,  the 
very  besi  days  (G)  are  likely  to 
be  the  2nd-5lh,  10th- 12lh.  and 
26ih-30ih.  The  poor  (P)  days 
are  likely  to  take  place  between 
the  13lh  and  18ih  and  I  expect 
the  16Lhj  1 7th,  and  ISth,  specifi- 
cally, lo  present  other  geophysi- 
cal upsets  as  well,  possibly  in 
the  fonn  of  violent  weather. 

10-12  meters 

Fairly  good  transequatorial 
DX  should  occur  during  local 
afternoons.  Also,  sv^me  F2-layer 
openings  on  east-west  paths  to 
Africa  and  the  South  Pacific 


may  be  possible  in  the  morning. 
Short  skip  out  to  2000  miles  or 
so  ought  to  be  available  in  the 
afternoon* 

15-17  meters 

Reasonably  good  DX  lo  all 

areas  of  the  world,  especially  to 
Africa.  South  America  and 
South  Pacific  during  daylight 
hours  and  peaking  in  the  after- 
noon. Short  skip  openings  to 
distances  greater  than  1000 
miles  should  be  common* 

20  meters 

Expect  openings  to  all  areas 
of  the  world  from  morning  to 

evening  (see  band/time/country 
chart),  peaking  locaUy  an  hour 
or  so  after  sunrise  and  again 
during  the  afiemtxjn.  Short  skip 
beyond  750  miles  should  be 
good  during  the  day, 

30-40  meters 

Fairly  good  worldw  idc  DX 
openings  may  be  expected  from 
early  evening  through  sunrise. 


Hrm  Help 


Number  63  on  your  Feedback  card 


We  are  happy  to  provide  Ham 
Help  free  on  a  space-available 
basis.  To  make  our  job  easier 
and  to  ensure  thai  your  listing 
is  correct,  please  type  or  print 
your  request  cl early,  double- 
spaced,  on  a  full  8-I/2x  11 -inch 
sheet  of  paper  Use  upper-  atid 
lowercase  leiters  where  appro- 
priate. Also,  print  numbers 
carefully.  Specifically  mention 
that  your  message  is  for  the 
Ham  Help  column.  Please  re- 
member to  acknowledge  re- 
sponses loyoitr  requests  ^  Thank 
you  for  your  cooperation. 


Massachusetts  mystery 

I  am  looking  for  infomiation 

on  a  Grundig  radio  built  tor  the 
Americas.  It  is  shortwave,  AM. 
FM  and  stereo.  1  would  like  to 
know  who  fixes  them  or  knows 
of  a  source  for  leftover  new 
pans.  Is  there  a  Grundig  club? 
The  mtxlel  number  is  RF  2600/ 
Stereo.  FM  13  circuits,  solid 
state  AM  7  circuits.  The  address 
on  the  radio  is  Grundig  Werke 
GMBH  Furdi/Bayem.  W.  Ger- 
man\ .  Kris  Hertnanson,  P.O.  Box 
273,  Westminster  MA  01473 


I     SOUTv*APm-CA 


September  1998 

SUN 

MON 

TUE 

WED 

THU 

FRI 

SAT 

1    F 

2  F-G 

3  G 

4  G 

$    G-F 

6  F 

'7    F 

8  F 

9   F-G 

10  G 

11  G 

12G'F 

13  F-P 

14  P 

15  P-F 

16F-P 

17  P 

18  P-F 

19F 

I20F 

21  F 

22  F 

23  F 

24  F 

2SF-G 

26G 

27  G 

2SG 

2dG 

aO  G-F 

short  skip  from  100  to  1000 
miles  during  the  da\%  and  be- 
yond  during  darkness  hotir^.  As 
always,  QRN  can  be  a  problem, 
but  should  be  abating  this  month. 

80-160  meters 

On  80  meters,  you  may  find 
fairly  good  DX  openings  to  the 
southern  hemisphere  during 
hours  oi'  darkness  and  sunrise, 
short  skip  to  about  350  miles 


during  the  day,  and  out  to  be- 
tween 500  and  2000  miles  at 

night.  On  160  meters,  look  for 
DX  during  the  hours  of  darkness 
and  just  before  dawn.  Short  skip 
should  be  available  from  1500 
to  2300  miles  at  night. 

When  reading  the  band/time/ 
country  chart,  remember  that  a 
higher  or  lower  band  at  a  par- 
ticuhtr  time,  lo  a  specific  coun- 
Lry,  can  produce  good  results 
WlXU/7. 


EASTERN  UNfTED  STATES  TO: 


GMT; 


OQ 


02 


04 


QQ         Qd 


10 


14 


te 


IS 


20 


22 


ALASKA 


ARGENT  I  ivA 


AUSTHAUA 


'  CANAL  ZONE 


ENG_ANQ 


HAVWil 


INDIA 


JAPAN 


MEXCO 


PHJUPPINES 


pl/tRTO  nrCO 


RUSS' A  iC  r  S  I 


WEST  COAST 


15 


20 


15 


IS 


40 


•5 


IS 


15 


15 


40 


20 


4Q 


20 


2Q 


2C 


45 


2C 


20 


3D 


20 


40 


80 


40 


20 


■10 


4Q 


20 


^10 


AQ 


40 


40 


m 


40 


40 


40 


40 


40 


40 


40 


40 


40    ' 


i 


20 


^Q 


20 


20 


20 


20 


2D 


2D 


20 


20 


20 


2C 


20 


2Q 


2Q 


20 


20 


2-0 


20 


15 


20 


iO 


20 


^'j 


20 


15 


20 


10         20 


10 


10 


2C 


15 


20 


10 


to 


to 


10 


10 


^0 


15 


15 


15 


15 


15 


20 


IOr'15 


15 


15 


S5 


20 


40 


CENTRAL  UNHED  STATES  TO; 


ALASKA 


P^GE^r^'-i^ 


t 


AUS— lA^JA 


CANAL ZONi 


EI^LAND 


-fAWAl! 


tMDtA 


JAPAP^ 


MEXICO 


PHILJPRNliS 


PUETTTORtCO 


PLSSIAfC  I.S- 


SCUTHA^ICA 


IS 


IS 


15 


15 


15 


15 


1^ 


15 


15 


50 


20 


20 


20 


40^:80 


20 


20 


20 


20 


20 


20 


20 


40iiB0 


20 


20 


20 


AO 


20 


40 


40 


40 


40 


40 


40 


40 


40 


40 


40 


^5.20 


4C 


SO 


55 


ec 


t5 


15 


20 


20 


15 


20 


^A 


23 


15 


i& 


^5 


■G 


20 


10 


:o 


20 


tS 


10 


10 


20 


10 


^0 


10 


IS 


15 


IS 


15 


15 


15 


IS 


15 


20 


WESTERN  UNITED  STATES  TO: 


ALASKA 


AFIGE^^TINA 


AUSTRAL  A 


ENGLA^^D 


HAVitAh 


l\DA 


JAPAN 


.MEXtCO 


'PHILlPPINiS 


PUERTO  =^IC0 


RUSSIA  :C  :  S 


SOJTH  AP^iCA 


EAST  ZQA^' 


10/15 


10/15 


10 


20 


to 


15-20 


ta'i5 


20 


15/20 


20 


22 


4{) 


3— : 


15 


20 


15 


20 


>? 


'i^M 


*5 


20 


1 5/20 


20 


20 


QO 


15 


20 


15 


40^ 


2&^5 


15 


40/^0 


4a''20 


£0 


4D 


20 


4&^0 


40 


20 


4ft'20 


30 


40/20 


20 


20 


40 


40 


20 


40 


40 


20 


40 


40 


40 


40 


20 


40 


■Ij 


40 


40 


4C 


40 


2D 


40 


40 


20 


20 


20 


20 


IS 


20 


T5 


20 


15 


20 


20 


20 


15 


1520 


20 


15 


20 


IS 


15 


20 


15 


15/20 


10 


15-20 


20 


10    , 


15 


15 


IS 


10/15 


15 


10 


20 


15 


10 


1«i 


ICJ 


20/15 


40 
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Numt^r  $4  on  your  FiB&fback  card 

Barter  'n'  Buy 

Turn  your  old  ham  and  computer  gear  into  cash  now.  Sure,  you  can 
wait  for  a  hamfes!  to  Iry  and  dump  it.  b^t  you  know  you'll  get  a  far 
more  realistic  price  if  you  have  It  out  where  100.000  active  ham  po-  | 
tential  buyers  can  see  ft.  rather  than  the  few  hundred  local  hams  who 
come  by  a  flea  market  table,  Check  your  attic,  garage,  cellar  and 
closet  shelves  and  get  cash  for  your  ham  and  computer  gear  before 
ifs  too  old  to  sell.  You  know  you're  not  going  to  use  It  again,  so  why 
leave  it  for  your  widow  to  throw  out?  Tliat  slutf  isn't  getting  any 
youngerl 

The  73  Fiea  Market,  Barter  n'  Buy,  costs  you  peanuts  (atmost)— 
comes  to  35  cents  a  word  for  individual  (noncommercial!)  ads  and 
$1.00  a  word  tor  commercial  ads-  Don't  plan  on  telling  a  long  story. 
Use  abbreviations,  cram  it  in.  But  be  honest.  There  are  plenty  of 
hams  who  tove  to  fix  things,  so  if  it  doesn't  work,  say  so. 
Make  your  list,  count  the  words,  incf uding  your  call,  address  and  phone 
number  Include  a  check  or  your  credit  card  number  and  expiration.  If 
you're  placing  a  commercial  ad,  include  an  additional  pfione  number, 
separate  from  your  ad* 

This  is  a  monthly  magazine,  not  a  dally  newspaper,  so  figure  a  couple 
months  before  the  action  starts;  then  be  prepared,  Jf  you  get  too  many 
calls,  you  priced  it  low.  Ef  you  don't  get  many  calls,  too  high. 
So  get  busy.  Blow  the  dust  off.  check  everything  out.  make  sure  it  still 
works  right  and  maybe  you  can  help  make  a  ham  newcomer  or  re- 
tired old  timer  happy  with  that  rig  you're  not  using  now.  Or  you  might 
get  busy  on  your  computer  and  put  together  a  list  of  small  gear/parts 
to  send  to  those  interested? 

Send  your  ads  and  payment  to:  73  Magazine.  Barter  'ii' 

Buy,  70  RL  2«2N.  Peterburough  NH  03458  and  get  set  for 

the  phone  calls.  The  deadline  for  the  Decemher  1998  classified 

ad  section  is  Ociolx^r  10,  1998. 


COLLOIDAL  SILVER  GENERATORI 
Why  buy  a  "box  of  batterres  for  hun- 
dreds of  dollars?  Current  regulated,  AC 
powered,  fully  assembled  with  #12 
AWG  silver  electrodes.  S74.50-  Same* 
bul  DC  powered,  $54.50.  Add  S2.50 
snipping.  Thomas  MrKor.  314  South 
9th  Street,  Richmond  IN  47374. 

BNB342 

ASTRON  power  suppty.  brand-new  w^ 
warranty,  RS20M  S99.  RS35M  SH5, 
RS50M  S209.  RS70M  $249,  AVT.  Call 
lor  other  models.  (€2&)  Z3G-0118. 

BNB411 

POWER  TUBES  FQFI  SALE:  Sell  or 
Trade.  ARS  Et^ctrontcs  (818)  997- 
6279.  RO  Box  7232.  Van  Nuys  CA 
91409.  BNB13 


1991  WORLD  SERIES,  Twins  vs. 
Braves,  "Most  Exciting  World  Series 
Ever!"  Official  MLB  BO  fflihute  VMS 
color  video  captures  7  games  of  thnlls. 
$22.95  plus  S3  s/h,  v^hiJe  supply  lasts. 
Radio  Bookshop,  70  Rte.  202N, 
Peiertsorough  NH  03458;  TeL  1-8Q0- 
274-7373;  FAX  (603)  924-8613.  MC, 
Visa,  Amex,  ck.,  m,o.  BNB60 

WANTED:  NYE  VIKING  STATION 
MONITOR  RFM-003,  RFM-005.  Pay- 
ing $600.  Randy  Balfaid  N5WV.  (903) 
687-3002,  [Tr^TOPrysm.nm]. 

BNBSOOt 

WANTED:  High  capacity  12  volt  so- 
lar panels  for  repeater  [kk4ww# 
fairs.orgl  or  (540)  763-2321. 

BNB^30 


Radio  Booleliop 


Plume  SOO-274-7373  ot  603-924-0058.  FAX  603-924^8613. 
order  fonn  on  this  page  for  ordering  itilomiaiion. 


or  5ei^ 


TntK  Qv&esB  S  wpni  cmk  UJ»pt  11  u^  h^nmug  tape  \sAi£S,  you  ihfOu|fe  the  ^6  fcffiet^  10 
[uu  liters  and  rKve^4itt%"  puiL^i^aiiDiiiroficpkt^  •^iah  practice  e^w>'  step  of  the  was\  S5.00 
13T0b  The  Sikkkr  6  i^rpm  ttick  tape  This  ki  the  practice  tape  tor  iJiose  \\1k>  iurvi^ied  the 
5  upni  mpe  and  it  i$  also  itif  tape  for  ih?  Novice  and  Technician  lK«n%^.  la  is  ccunpnsed  of 
one  Kilid  hour  c»f  code.  Q-uimciers  are  4cin  ai  1 3  vqm  ami  i^paced  ai  5  wpm.  S5,00 
73TI?  Bai:k  Krntker  13  \\{}m  citdt?  tape  Code  gimijis  again  ai  a  hrisk  13+  ^^pnl  SiO  you'll 
be  neallv  ai  eoic  when  vou  sil  d>wii  in  frcKil  of  a  stetjlv-eved  vo]uii(Lvr  ex^ninci'  who  starts 
sendiiig  you  phuiii  litn^uaee  cult  at  only  [ }  per  S5,00 
73T20  CmmiurtMK  2(>f  wpm  code  tap<f  Go  tor  the  Extra  elosi  UcenseL  $5.00 
7S125  "S^jad  Bc^ltr  25*  vipta  ctxk  tupc.  SS.QO 


'  MAHLON  LOOMtS.  fNVENTOR  Of 
RADfO,  by  Tfiomas  Appleby  (gopyngm 
1967).  Second  printing  available  from 
JOHAN  K.V,  SVANHOLM  N3RF, 
SVANHOLM  RESEARCH  LABORA- 
TORIES. RO.  Box  81.  Washington  DC 
20044.  Please  send  $25  00  donation 
with  S5.00  tor  S&H.  BNB420 

RF  TBANSISTORSTUBES  2802679, 
2SC197t2SCl972,  (\/lRF247,  MRF455, 
MBe7ia  2SC13Q7,  2SC2029.  MRF454. 
2SC3t33,  4CX250B,  12DQ6.  6KG6A. 
etc.  WESTGATE,  1  (8001  213-4563 


FREE:  Scanner  collector's  methods 
and  secrets.  Learn  how  to  buy,  sell. 
trade  and  USE  scanners  In  ttie  most 
efficient  manner.  Enclose  $2.00  for 
postage  and  handling  to:  P.Q.Bo%AD2. 
t^ecaiur  TX  76234.  BNB523 

BlOeLECTRlFlER"*  S  Hi  micro  cur- 
rent supply  for  plant  and  animal  re- 
search. Semi'KJt  $38.00.  Assembled 
complete  with  batteries  and  silver  elec- 
trodes  $89.50,  Add  12.50  postage. 
Thomas  MHIer,  314  South  9th  Street. 
Richmond  IN  47374,  BNB343 

HEATH  COMPANY  is  selling  photo- 
copies of  most  Heathktt  manuals.  Only 
authorized  source  for  copyright  manu- 
als. Phone:  (616)  925-5899,  8-4  ET, 

BNB964 


WANTED:  Used  HF  trahsceiv^r.  f  am 
a  struggling  student  who  would  like  to 
get  on  the  air.  If  you  have  a  spare  HF 
rig  GoNecting  dust,  consider  helping  a 
strapped  college  student.  Thank  you, 
Paul  VE3SQM.  (416|  236-5599  701- 
1294  Islington  Ave.,  Toronto.  Ontaho 
M9A  3K2  Canada,  BNB5004 

METHOD  TO  LEARN  MORSE  CODE 
FAST  AND  WITHOUT  HANGUPS 
Johan  N3RF.  Send  $1.00  &  SASE. 
SVANHOLM  RESEARCH  LABORA- 
TORIES.  PO  Box  81 .  Washington  OC 
2fXH4  USA,  BNB421 

TELEGRAPH  COLLECTOR'S  PRICE 
GUIDE:  250  pictures/prices.  Si  2  post- 
paid. ARTIFAX  BOOKS,  Box  B8. 
Maynard  MA  01754.  Telegrapli  Mu- 
seum: [http/.wltp.comj.         BNBlta 

QSL  CARDS.  Basic  Styles;  Black  and 
White  and  Cokir  Pjclure  Cards:  Cus- 
tom Printed  Send  2  stamps  lor 
samples  and  literature.  RAUM'S.  3617 
Orchard  Rd.,  Coopersbyrg  PA  18036, 

Phone  Of  FAX  (215)  679-7238. 

BNB519 

Scanner  collector  selling  out  Too 
many  to  list.  Handheld,  home  and  car 
units.  Many  are  unblocked  (have  full 
800  MH^).  Dallas  TX  area,  can  ship 
anywhere.  (317)  595-6568 

BNB524 


Radio  Bookshop 

ORDER  FORM 


I  Veil  inBi  mtei  hy  ireul.  Kleplnin;.  iit  fas.  All  jiaymeras  iiru  tn  k*  in  LfS  ftiDJs.  Alkiw  4  vKdm  fur  deliwxy. 

II  PHl.'i.'S  subject  to  Juui^  *niwil[  n»bcg  if  ^upplitfiN  ingiaistf  pniVii  iif  new  L'dilhaK QJSl  la  WMC) 

njEwT    __r_     tSle 


F 


QTY  PRICE   TOTAL 

_     III       I I 


] 


Shipping:  All  orders  add  S5.00  handling  *plus 

there  is  an  additional  at  cosi  shipping  charge  S&H 

added  to  all  foreign  orders.  We  ship  UPS  where      TOTAL  S _ 

possible,  please  give  us  street  address. 

Make  checks  payable  to  "Radio  Bookshop.'* 

Foreign  Orders:  Choose  oneH   surface  shipping  O    air  shipping 
(Surface  delivery  may  take  2-3  months.) 
'Note:  The  actual  foreign  shipping  costs  will  be  additional  to  the 
regular  shipping  and  handling  fees. 


Name 


Phone 


Address 
City^ 


i 


Slate 


Zip 


-  Country 


Tomi  Paid  S 
Card# 


Signature 


Si  0  nriinimum  for  credrt  card  orders  ' 

^Check/Money  Order   3AMEX    DMC  CVISaI 

Expires  I 

— —   1 

Date  I 

F^-^ephone:  603-924-0058,  800-274-7373,  FAX  603^924-8613  i 
liRffiSoBcxjkshDp.Depl.  996, 70  Route  202  N.Peteft^  j 

I  □  YES,  Send  me  12  issues  of  73  at  the  low  rate  of  ' 

I  $24.97  (save  47%  over  the  cover  price).  Canada  add  $7  I 
!  plus  SI  .40  GST;  Foreign  add  819  surface;  S42  airnnaiL      I 
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me  Kachina  505DSP  the-art  DSP 

Computer  Controlled  HF  processing  p 

Transceiver  After  twenty  years  capabilities  c 

of  building  commercial  soonwondei 

transceivers  in  Arizona,  Kachina  ^^^^ '  desigr 

has  decided  tf^e  time  is  right  for  a  ^^J"^ '°''  ^  *'' 

new  approach  to  amateur  radio.  ^^^^  y^^^  ^' 

The  Kachina  505DSP  is  nothing  simultaneoui 

short  ol  a  revolution  in  HF  activity,  antei 

transceivers,  '^™  ^^^^  ^^^ 

forward  and/ 

Why  Use  Knobs  if  You  Have  and  a  host  o 
Windovi^s?  The  old-fashfoned 

front  panel  has  become  too  1    * 

cluttered  to  be  useful.  Too  many  Perform  a  n^ 

l<not)s.  too  many  buttons,  "•  •^^'^^^  ^^^P^ 

Kachina^s  505DSP  transceiver  Kachina  505 

connects  to  your  computer's  exceptional  ^ 

serial  port  and  is  completely  performance 

controlled  under  Windows^',  With  "brick-walf  d 

optional  cables,  the  radio  may  be  adaptive  noti 

remotely  located  up  to  75  feet  ^^^^9  ''^^^^' 

away  from  your  computer.  '^^  in-band 

Imagine  combining  a  state-of-  signal-to-noii 

Windows  is  a  Ifsdem^fk  of  Micwsoft  Corp 

Speaiications  and  hatures  sufpd  to  chan^  wtt^iotii  dix^{^. 


the-art  DSP  transceiver  with  the 
processing  power  and  graphics 
capabilities  of  your  PC  and  you  It 
soon  wonder  why  all  radios 
aren't  designed  this  way  Why 
settle  for  a  tiny  LCD  display 
when  your  computer  monitor  can 
simultaneously  show  band 
activity,  antenna  impedance. 
heat  sink  temperature,  SWR, 
forward  and/or  reflected  power 
and  a  host  of  other  information? 

16/24  Bit  DSP/0 DS 
Performance  In  addition  to 
100%  computer  control,  the 
Kachina  505DSP  offers 
exceptional  16/24  bit  DSP/DDS 
performance.  IF  stage  DSR 
""brick-wair  digital  filtering, 
adaptive  notch  filters  and  digits 
noise  reduction,  combined  with 
fow  in-band  IMD  and  high 
signal-to-noise  ratio,  produce  an 


PC  mt 

mcluded 


excellent  sounding  receiver. 
Sophisticated  DSP  technology 
achieves  periormance  levels 
unimaginable  in  the  analog 
world.  The  transmitter  also 
benefits  from  precise  16/24  bit 
processing.  Excellent  carrier  and 
opposite-sideband  suppression 
is  obtained  using  superior 
phasing-method  algorithms.  The 
RF  compressor  will  add  lots  of 
punch  to  your  transmitted  signal 
without  adding  lots  of  bandwidth, 
and  the  TX  equalizer  will  allow 
you  to  tailor  your  transmitted 
audio  for  more  highs  or  lows. 


The  Kachina 
505DSP  Computer 
Controlled 
Transceiver 


Features; 

■  Works  with  any  Computer 
Running  Windows  3.1,  95 
or  NT 

■  Covers  all  Amateur  HF 
Bands  plus  General 
Coverage  Receiver 

i  IF  Stage  1 6/24  Bit  Digital 
Signal  Processing  (DSP) 

II  DSP  Bandpass  Filter 
Widths  from  100  Hz  to  3.5 
kHz  {6  kHz  in  AM  Mode) 

Band  Activity  Display  with 
"Point  and  Clicr 
Frequency  Tuning 

[  On-screen  Antenna 
"Smith"  Chart,  Logging 
Software  and  Help  Menus 

Automatic  Frequency 
Calibration  from  WWV  or 
Other  External  Standard 

"Snapshot"  Keys  for 
Instant  Recall  of 
Frequencies  and  Settings 

Optional  Interna!  Antenna 
Tuner 


Seeing  is  Believing 

American-made  and  designed, 
and  able  to  stand  on  its  own 
against  the  world's  best,  the    ' 
505DSP  is  bound  to  set  the 
standard  for  all  that  follow.  But 
don't  take  our  word  for  it. 
Visit  our  website  at 
http://www.kachina-az.com 
for  detailed  specifications,  to 
download  a  demo  version  of  our 
control  software,  or  to  see  a 
current  list  of  Kachina  dealers 
displaying  demonstration  models 
in  their  showrooms, 


CaMMUNICATiaiMS,  INC. 

RO.  Box  1949,  Cottonwood,  Arizona  86326,  U.S. A, 
Fax:  (520)  634-8053.  Tel:  (520)  634^7828. 
E-Mail:  sales@kachina-az.com 


1 60-10  Meters  PLUS  6  Meter  Transceiver 


Fifteen  reasons  y\fhy  your  next  HF 
transceiver  should  be  a  JST-245.  -  , 


1 


2 


3 


4 
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6 
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All-Mode  OpGration  (SSB,CW,AM,AFSK,FM)  on  all  HF  amateur 
bands  and  6  meters.  JST-145.  same  as  JST-245  but  without  6 
meters  and  built-in  antenna  lunar. 

*  JST-145  COMING  SOON  * 

MOSFET  POWER  AMPLIFIER  •  Final  PA  utilizes  RF  MOSFETs 
to  achieve  low  distortion  and  high  durability.  Rated  output  is  10 
to  150  watts  on  atl  bands  including  6  meters. 

AUTOMATIC  ANTENNA  TUNER  •  Auto  tuner  Included  as 
standard  equipment.  Tuner  settings  are  automatically  stored 
in  memory  for  fast  QSY. 

MULTIPLE  ANTENNA  SELECTION  •  Three  antenna  connec- 
tions are  user  selectable  from  front  panel.  Antenna  selection  can 
be  stored  in  memory. 

GENERAL  COVERAGE  RECEIVER  •  100  kHz-30  MHz,  plus  48- 
54  MHz  receiver.  Electmnically  tuned  front-end  filtenng.  quad- 
FET  mixer  and  quadruple  conversion  system  (triple  conversion 
for  FM)  results  in  excetfent  dynamic  range  (>100dB)  and  3rd  order 
ICPof +20dBnn. 

IF  BANDWIDTH  FLEXIBILITY  •  Standard  2.4  kHz  filter  can  be 
narrowed  continuously  to  800  Hz  with  vanable  Bandwidth  Control 
(BWC).  Narrow  SSB  and  CW  filters  for  2nd  and  3rd  IF  oplional. 

QRM  SUPPRESSION  •  Other  interference  rejection  features 
include  Passband  Shift  (PBS),  dual  noise  blanker,  3-step  RF  atten- 
uation, IF  notch  filter,  selectable  AGC  and  all-mode  squelch. 


O   NOTCH  TRACKING  •  Once  tuned,  the  IF  notch  filter  will  track  the 
offending  heterodyne  (r  10  Khz)  if  the  VFO  frequency  is  changed. 

9   DOS  PHASE  LOCK  LOOP  SYSTEM  •  A  single-crystal  Direct 
Drgrtai  Synthesis  system  is  utilized  for  very  low  phase  noise. 

CW  FEATURES'  Full  break-in  operation,  vanabfe  CW  pitch,  built 
m  electronic  keyer  up  to  60  wpm. 

DUAL  VFOs  •  Two  separate  VFOs  for  sp  fit -frequency  operation. 
Memory  registers  store  most  recent  VFO  frequency,  mode,  band- 
width and  other  important  parameters  for  each  band. 

200  MEMORIES  •  Memory  capacity  of  200  chanr>eis,  each  of 
which  store  frequency,  mode.  AGC  and  bandwidth. 

COMPUTER  INTERFACE  •  Built-in  RS*232C  interface  for 
advanced  computer  applications, 

ERGONOMIC  LAYOUT*  Front  panel  features  easy  to  read  color 
LCD  disptay  and  thoughtful  placement  of  controls  for  ease  of  oper- 
ation, 

1  5  HEAVY'DUTY  POWER  SUPPLY  •  SuiU-in  switching  power 
supply  with  "^silent"  cooling  system  designed  for  continuous 
transmissfon  at  maxlmim  output. 
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JRC|  ^c^san Radio  Co., ltd. 


430  Park  Ave.,  2nd  Floor  New  York.  NY  10022        Phone:  (212)  355-1 180  Fax:  (212)  319-5227 

CmCLE  1S9  ON  READER  SERVICE  CAfiD 


